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PREFACE. 


The  first  intention  in  the  preparation  of  the  following  work 
was  the  publication  of  the  series  of  illustrations  of  medical 
ophthalmoscopy  contained  in  the  appended  plates,  and  of  the 
cases  from  wliich  they  were  made.  I  have  thought,  how- 
ever,' that  the  utility  of  these  would  be  increased  by  the 
addition  of  a  systematic  account  of  the  subject  which  they 
illustrate. 

With  one  or  two  exceptions  all  the  cases  described  and 
figured  were  met  with  in  the  course  of  purely  medical  work, 
chiefly  at  University  College  Hospital,  and  at  the  National 
Hospital  for  the  Paralysed  and  Epileptic.  In  the  preparation 
of  the  illustrations,  great  care  has  been  taken  to  secure  the 
utmost  possible  exactness.  The  autotype  plates  are  repro- 
ductions of  sepia  drawings ;  and  this  method  has  been 
chiefly  employed  because  by  it  a  more  exact  representation  of 
dehcate  pathological  appearances  can  be  obtained  than  by 
chromo-Hthography.  This  method  has  also  the  advantage 
of  fixing  the  attention  on  the  changes  of  form,  rather  than 
upon  the  alterations  in  colour,  which,  important  as  they 
are,  very  often  mislead  the  inexperienced.  Chromo-Htho- 
graphy has  been  employed  for  some  subjects  in  which  the 
changes  of  tint  are  of  predominant  importance.  It  is 
intended  that  the  autotype  plates  should  be  studied  by  the 
aid  of  the  descriptions  prefixed  to  them,  and  it  is  believed 
that,  thus  examined,  those  who  are  accustomed  to  the  use  of 
the  ophthalmoscope  will  not  miss  the  absent  colours.  With 


iv 


PREFACE. 


one  or  two  exceptions,  specified  on  p.  821,  the  drawings  were 
all  made  hy  the  direct  method  of  examination. 

The  cases  appended  are  for  the  most  part  those  of  wliich 
the  ophthahnoscopic  appearances  are  figured  in  the  plates. 
A  few  others,  which  furnish  examples  of  important  facts, 
have  heen  added.  The  majority  are  published  now  for  the 
first  time.  Many  are  suggestive  in  their  medical  as  well  as  in 
their  ophthahnoscopic  aspects,  and,  since  the  work  is  designed 
especially  for  medical  workers,  the  general  sjanptoms  are 
narrated,  and  in  some  cases,  their  significance  is  briefly 
pointed  out.  The  descriptions  of  the  cases  have  been  ab- 
breviated, as  much  as  was  practicable,  from  more  lengthy 
reports.  The  ophthalmic  sm'geon  may  miss  some  details 
in  the  notes  of  the  ocular  condition,  but  those  which  are 
absent  are,  I  trust,  for  the  most  part  unimportant. 

I  have  included  in  the  appendix  three  pages  of  test-tj'pes, 
partly  for  the  convenience  of  medical  workers  who  may 
not  possess  other  test-types.  .  The  1|  in  these  types  corre- 
sponds exactly  to  the  '5  (metre — the  old  1|-  feet)  of  Snellen. 

In  the  preparation  of  the  systematic  part  of  the  work  I 
have  been  much  indebted  to  the  writings  of  Dr.  Hughlings 
Jackson,  the  value  and  suggestiveness  of  which  it  is  difficult 
to  exaggerate ;  to  Dr.  Clifford  AUbutt's  important  work  on 
"  The  Ophthalmoscope  in  Diseases  of  the  Nervous  System 
and  of  the  Kidneys ;"  to  the  writings  of  Leber,  for  the  most 
part  summarized  in  his  excellent  treatise  on  Diseases  of  the 
Optic  Nerve  and  Eetina,  in  the  "  Handbuch "  of  Graefe 
and  Saemisch ;  and  to  the  accoimt  by  Forster,  in  the  same 
work,  of  the  connection  between  morbid  states  of  the  eye  and 
of  the  general  system. 

I  have  to  express  my  thanks  to  several  colleagues  and 
friends  who  have  kindly  allowed  me  to  make  and  publish 
drawings  of  cases  under  their  care,  and  have  referred, 
in  the  several  places,  to  the  help  thus  afforded.  To  two 
of  my  colleagues.  Dr.  Eadcliffe  and  Dr.  Hughlings  Jackson, 
I  am  particularly  indebted  for  the  readiness  with  which  they 
have  permitted  me  to  use  my  notes  and  drawings  of  eases 
under  their  care,  in  the  charge  or  observation  of  which  I  have 


PREFACE. 


V 


had  the  advantage  of  sharing.  To  Dr.  Wilson  Fox  and  Dr. 
Stephen  Mackenzie,  I  also  owe  special  thanks. 

The  reader  may  perhaps  look  for  information  upon  one 
topic  not  alltided  to  in  the  following  pages,  viz.,  the  use  of 
the  ophthalmoscope  in  the  study  of  the  action  of  drugs.  It 
was  my  intention  to  include  a  section  on  this  subject,  but  I 
soon  found  that  such  a  chapter  would  be  merely  a  collection 
of  contradictory  assertions.  There  is  hardly  a  statement 
on  this  subject,  made  by  one  observer,  which  has  not  been 
contradicted  by  some  other  observer,  apparently  of  equal 
competence.  Unfortunately,  such  diversity  of  statement 
is  not  confined  to  this  point.  A  similar  discrepancy  is 
observable  in  the  statements  which  have  been  made  regard- 
ing the  changes  in  functional  diseases  of  the  nervous  system, 
and  the  conclusion  is  imavoidable  that  many  observations  on 
this  subject  possess  a  value  very  disproportionate  to  the 
general  authority  of  the  observers.  Possibly,  by  some,  slight 
morbid  changes  have  been  overlooked  ;  certainly,  by  others, 
appearances  have  been  regarded  as  pathological,  which  are 
to  be  found  with  equal  frequency  in  normal  individuals. 

I  ventm'e  to  direct  the  attention  of  those  occupied  in  teach- 
ing to  a  point  referred  to  in  the  appendix — the  advantage 
which  it  is  to  students  to  acquire  a  knowledge  of  the  use  of 
the  ophthalmoscope  early  in  their  practical  work,  instead  of, 
as  at  present,  leaving  its  acquisition  to  the  last.  Strictly, 
indeed,  the  use  of  the  instrument,  and  the  examination  of  the 
normal  fundus,  are  parts  of  practical  physiology,  and  might 
with  great  advantage  be  taught  in  that  course  in  conjunction 
with  the  study  of  the  anatomy  and  histology  of  the  eye. 
But  whether  this  is  done  or  not,  the  advantage  to  the  student 
of  a  knowledge  of  the  use  of  the  instrument  early  in  his 
hospital  work  is  very  great.  Its  efiicient  employment, 
and  still  more,  a  correct  knowledge  of  the  nature  of  the 
various  appearances,  are  only  to  be  acquired  by  a  considerable 
amount  of  practice.  When  the  student,  as  is  now  too  often 
the  case,  only  succeeds  in  seeing  the  optic  disc  just  before  he 
leaves  the  hospital,  his  knowledge  of  the  use  of  the  ophthal- 
moscope, in  most  cases,  ends  with  this.    Whereas  the  whole  of 
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liis  practical  work,  in  tlie  medical  and  sm-gicai  wards,  and  in  the 
medical  ont-patient  room,  supplies  him  with  opportunities  for 
practice  and  education  in  the  use  of  the  instrmnent,  and  the 
study  of  the  various  aspects  of  the  normal  f  imdus,  without  any 
interference  with,  other  work — opportimities,  which,  if  lost, 
rarely  return,  and  are  not  to  be  found  in  the  practice  of  the 
ophthalmic  sm'geon.  I  thinlc,  indeed,  that  a  perusal  of  the 
accoimt  contained  in  the  following  pages  of  the  large 
number  of  diseases  in  which  significant  changes  in  the  eye 
are  common,  will  support  the  opinion  that  the  condition  of 
the  fundus  should  be  systematicall}^  described  in  medical 
case-taking,  and  it  is  only  by  early  education  in  the  use  of 
the  ophthalmoscope  that  such  a  result  can  be  obtained. 


Queen  AmiE  Stbeet,  Mai/,  1879. 
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ERRATA. 

Page  33,  Hue  8. — For  "inwards"  read  "outwards." 
,,    33,   ,,  9.— For  "  outwards"  read  "inwarde." 
,,    33,  „  12  (descriptionof  figure).— For  "Left"  read  "Right." 
The  note  on  page  122  should  have  been  placed  on  page  124  and  appended 
to  the  sentence  ending  on  lino  7  with  the  word  "  mind." 
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'  INTEODUCTION. 

The  ophthalmoscope  is  of  use  to  the  physician  because  it  gives 
infomiation,  often  not  otherwise  obtainable,  regarding  the 
existence  or  nature  of  disease  elsewhere  than  in  the  eye. 
The  characters  of  the  changes  which  possess  this  general 
significance,  and  of  the  special  alterations  in  the  fundus  oculi 
in  individual  diseases  which  come  under  the  physician's  care, 
constitute  the  subject  of  the  following  pages. 

The  information  furnished  by  the  ophthalmoscope  depends 
upon  the  circumstance  that  we  have  under  observation — 
1.  The  termination  of  an  artery  and  the  commencement  of 
a  vein,  and  the  blood  circulating  within  them.  2.  The  ter- 
mination of  a  nerve,  which,  from  its  close  proximity  to  the  brain, 
and  from  other  circumstances,  possesses  significant  relations 
to  the  rest  of  the  nervous  system.  3.  A  nervous  structure — 
the  retina,  which  sufiers  in  a  peculiar  way  in  many  general 
diseases.  4.  A  vascidar  structure — the  choroid,  which  also 
presents  changes  in  certain  constitutional  affections.  . 

For  the  efficient  use  of  the  ophthalmoscope  in  medical 
practice,  the  student  must  be  familiar,  first,  Avith  the  use  of  the 
instrmnent ;  and,  secondly,  with  the  noi-mal  fundus  oculi,  with 
the  changes  in  its  appearance  (congenital,  &c.)  which  are  of 
no  significance,  and  also  mth  those  which  are  of  purely  ocular 
significance,    such  as  posterior    staphyloma,  glaucomatous 
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excavation,  and  the  like.  An  acquaintance  with  these  should 
be  gained  from  the  ophthalmic  surgeon  before  inferences  can 
safely  be  di-awn  regarding  the  general  significance  of  alter- 
ations met  mth  in  extra-ocular  disease.  The  following 
pages  suppose  the  possession  of  a  general  knowledge  of  the 
use  of  the  instrument,  but  a  few  words  regarding  some  points 
which  are  of  special  importance  may  be  of  service.  A  note 
on  the  most  convenient  form  of  ophthalmoscope  is  given  in 
the  appendix. 

A  first  requisite  in  medical  ophthalmoscopy  is  famiharity 
with  the  direct  method  of  examination.  The  degree  of  mag- 
nification, three  or  four  times  that  obtained  by  the  indirect 
method,  often  reveals  changes  of  the  highest  significance, 
which  cannot  otherwise  be  seen,  or  shows  the  true  nat\ire  of 
appearances  which,  seen  by  the  indirect  method,  are  obscm-e. 
At  the  same  time,  both  methods  should  be  emploj^ed.  Not 
only  has  each  its  special  advantages,  but  the  two  together  often 
give  information  which  neither  alone  aifords. 

Another  requisite  is  skill  in  the  examination  of  eyes  with- 
out the  use  of  atropine  to  dilate  the  puj)il.  In  most  eyes 
much  can  be  seen  with  the  pupil  undilated,  often  all  that  is 
necessary,  and  almost  always  enough  to  determine  whether  or 
not  there  is  more  to  be  learned  by  examination  under  atropine. 
The  paralysis  of  accommodation  fi'om  atroj^ine  is  a  som"ce  of 
annoyance,  and  is  especially  resented  by  patients  whose  eyes 
are  examined  on  account  of  general,  not  ocular,  disease,  in 
whom  the  sight  may  have  been  previously  unaffected.  It 
very  commonly  happens  that  in  these  cases  there  is  a  subse- 
quent failure  of  sight,  the  examination  having  been  made  on 
account  of  slight  changes,  neuritis,  atrophy,  &c.,  which  after- 
wards progressed.  The  failure  of  sight  in  such  cases  mil  almost 
certainly,  and  not  unnaturally,  be  ascribed  by  the  patient  to  the 
effect  of  the  atropine.*    For  the  same  reasons  atropine,  when 

*  "If  we  use  the  ophthalmoscope,  or  if  we  use  atropine,  or  if  we  apply  a 
blister  to  the  head,  or  adopt  any  new  kind  of  treatment,  the  patient  may 
blame  vis  for  his  blindness,  if  he  saw  well  before  such  procedm-es.  A  patient 
who  reads  the  smallest  print  and  supposes  his  sight  to  be  good,  may  have 
double  optic  neuritis.  The  use  of  atropine  affects  his  sight  for  near  objects 
gravely,  and  if,  from  the  advance  of  tho  nouritic  process,  what  I  may  call 
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necessaiy,  should  be  applied  to  one  eye  at  a  time,  unless 
the  sight  of  both  is  abeady  impaired.  If  one  pupil 
only  is  to  be  dilated,  and  it  is  a  matter  of  indifference  which, 
an  eye,  the  sight  of  which  is  impaired,  should  be  chosen  in 
preference  to  the  other. 

In  making  an  examination  with  the  ophthalmoscope,  it  is 
best  first  to  look  at  the  eye  from  a  distance,  in  order  to  ascer- 
tain whether  the  red  reflection  from  the  fundus  is  clear.  This 
at  once  gives  information  regarding  the  presence  or  absence  of 
opacity  of  the  lens  or  vitreous,  or  may  reveal  iritic  adhesions 
— conditions  which  convey  important  information,  and  explain 
what  woixld  otherwise  be  a  puzzling  obscurity  of  detail. 
Next,  the  refraction  of  the  eye  should  be  roughly  esti- 
mated by  observing  if  the  vessels  of  the  retina  can  be  dis- 
tinctly seen  from  a  distance,  and,  if  so,  whether  they  move  in 
the  same  direction  as  the  observer's  head  (hj'permetropia),  or 
in  the  opposite  direction  (myopia).  The  knowledge  of  the 
condition  of  the  eye  thus  gained  is  of  much  importance,  since 
in  myopia  the  details  of  the  fimdus  appear,  by  the  indirect 
method,  small,  and  in  hypermetropia  they  appear  large.  If 
necessary,  the  degree  of  refraction  may  be  more  accurately 
ascertained  by  the  use  of  test-types  and  lenses. 

It  is  frequently  necessary  to  examine  patients  in  bed. 
The  indirect  method  of  examination  can  be  applied  as 
readily  to  a  patient  in  bed  as  to  one  sitting  on  a  chaii', 
the  most  convenient  place  for  the  light  being  on  the 
pillow  above  the  patient's  head.  Even  in  daylight  little 
difficulty  is  experienced  unless  the  pupil  is  small,  but  the 
examination  is  facilitated  by  employing  a  lens  in  a  short  tube 

retinal  sight  fails  before  the  effect  of  the  atropine  has  passed  off,  he  very 
natui-aUy  blames  us  for  the  subsequent  permanent  affection  of  his  sight.  A 
patient,  when  asked  how  long  his  sight  had  been  bad,  replied,  '  Only  since 
the  droits  had  been  put  in.'  We  must,  then,  when  we  discover  neuritis, 
sight  being  good,  teU  the  patient  that  his  eyes  are  not  really  good,  and  that 
we  are  anxious  about  his  sight.  Whether  we  give  this  warning  or  not,  we 
shall  bo  blamed  by  an  unintelligent  patient  for  '  tampering  with  his  eyes.' 
We  must,  however,  act  for  our  patient's  good,  regardless  of  selfish  con- 
siderations. In  very  many  cases  we  can  see  enough  for  diagnostic  purposes 
without  using  atropine."— Hughlings-Jackson,  Lectm-es  on  Optic  Neu- 
ritis, "Med.  Times  and  Gaz.,"  September  16,  1871. 
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from  wlii(!li  a  cm-tain  falls  on  tf)  the  patient's  face,  as  recom- 
mended hy  Clifford  Allbiitt  and  by  Galezowski.  The  exami- 
nation of  a  patient  in  bed  by  the  direct  method  presents 
some  difficulty  to  a  beginner ;  the  most  convenient  way 
is  to  stand  at  right  angles  to  the  patient,  and  place  the  lamp 
on  the  opposite  side  of  the  patient's  head. 

All  who  have  employed  the  ophthalmoscope  in  medical 
practice  will  agree  with  Dr.  Hughlings  Jackson  in  m-ging  the 
routine  use  of  the  instrument  in  all  diseases  in  which  ophthal- 
moscopic changes  are,  even  occasionally,  met  mth.  It  often 
happens  that  imexpected  information  is  gained  regarding  the 
nature  of  the  disease,  or  its  probable  consequences. 

It  has  been  remarked  that  the  medical  ophthalmoscopist 
should  possess  famiharity  with  those  changes  in  the  eye  which 
are  of  purely  ocidar  significance.  It  is  equally  important 
that  he  should  be  familiar  with  those  congenital  changes  in 
the  eye  which  are  of  no  significance.  Many  of  these  will 
be  alluded  to  in  describing  the  morbid  appearances  with 
which  they  are  most  liable  to  be  confoimded.  One  or  two, 
which  give  rise  to  special  trouble  to  the  beginners,  may  be 
here  briefl.y  mentioned.  One  of  these  is  the  remarkable 
variation  which  is  met  with  in  the  colom-  of  the  optic  disc. 
It  has  been  well  remarked  that  the  tint  of  the  optic  disc  may 
vary  as  much  as  the  tint  of  the  cheek.  It  is  always  redder  in 
the  young  than  in  the  old.  In  the  latter  the  redness  has  often  a 
grey  tint  mingled  with  it.  In  rai'e  cases,  in  young  persons,  the 
tint  may  be  scarcely  lighter  than  that  of  the  adjacent  choroid.* 
In  cases  in  which  the  choroid  is  bright  in  tint,  the  apparent 
redness  of  the  disc  is  increased  by  indirect  examination  mth 
a  wide  pupil  and  a  bright  light.  It  is  the  sharpness  of  the 
edge  of  the  disc  to  which  attention  should  be  especially 
directed. 

When  the  physiological  cup  is  very  large,  the  vascular 

*  As  in  a  case  attending  some  years  ago  at  the  Queen  Square  Hospital, 
in  which,  to  indirect  examination,  althougOi  the  edge  of  the  disc  was  clear, 
there  was  no  recognizable  difference  in  tint  between  it  and  a  bright  choroid. 
On  dii'ect  examination,  and  with  feeble  illumination,  a  difference  could  be 
seen.  The  view  that  the  disc  was  normal  was  suppoiied  by  the  authori- 
tative opinion  of  Liebreich,  and  the  subsequent  history  of  the  case. 
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portion  of  the  disc  is  confined  to  a  narrow  rim  at  the  side, 
often  much  narrower  than  that  shown  in  PI.  III.  1,  which 
represents  a  large  but  not  very  large  cup.  Wlien  the  part 
of  the  disc  occupied  by  the  nerve  fibres  is  reduced  to,  say,  one- 
half  of  that  shown  in  the  figure,  the  fibres  are  so  crowded 
together  that  the  choroidal  limit  is  often  less  distinct  than 
normal,  and  the  central  white  cup  may  be  mistaken  for  the  disc, 
the  edge  being  regarded  as  part  of  the  fundus.  The  mistake 
will  not  occur,  however,  if  its  danger  is  kno^vn,  and  attention 
be  paid ;  there  is  no  confusion  with  the  direct  examination. 

The  white  patches  near  the  disc,  which  are  due  to  choroidal 
atrophy  and  to  opaque  nerve  fibres,  sometimes  present  puzzling- 
appearances.  The  recognition  of  choroidal  atrophy  by  the 
bluish  white  tint  of  the  sclerotic  and  the  pigment  distm-bance, 
and  the  xmchanged  retinal  vessels,  is  usually  one  of  the  first 
points  learned.  Now  and'then  a  narrow  posterior  staphyloma 
may  surround,  or  almost  surround  the  disc,  and  its  edge  may  be 
mistaken  foi:  the  edge  of  the  disc,  which  then  appears  white 
with  a  red  centre,  an  appearance  with  which  I  have  known 
beginners  to  be  much  puzzled.  (It  is  well  to  remember  that 
j)osterior  staphyloma  may  be  seen  occasionally  in  hyper- 
metropic eyes,  as  well  as  in  the  myopic  eyes,  in  which  it  is  so 
common.) 

The  wliite  patches  of  opaque  nerve  fibres  are  characterized 
by  the  partial  concealment  of  the  vessels,  the  feathery  edge, 
and  by  the  centre  of  the  disc  being  commonly  unconcealed. 
When  a  small  patch  hes  near,  but  separated  from  the  disc, 
the  resemblance  to  an  inflammatory  exudation  may  be 
puzzling;  the  characters  of  its  edge  will  usually  enable  its 
nature  to  be  recognized. 

Peculiar  white  films  sometimes  lie  in  front  of  the  vessels  on 
the  disc,  looking  like  fragments  of  tissue  paper  or  white  gauze, 
and  allowing  the  vessels  behind  to  be  dimly  seen.  These  may 
be  left  by  a  pathological  process,  but  they  are  also  frequent 
as  a  congenital  condition,  owing  to  an  undue  development  of 
tissue  at  the  back  of  the  vitreous.  When  congenital,  the 
,  vessels  are  merely  concealed ;  when  pathological,  they  are  con- 
stricted.   In  one  case  which  came  under  my  observation,  a 
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congenital  film  extended  over  the  upper  half  of  the  disc,  and 
ended  on  one  side  in  a  reflected  edge. 

To  acquire  a  Imowlege  of  the  exact  appearance  of  these 
ocular  changes,  the  reader  is  advised  to  study  carefully  the 
plates  in  the  admirable  atlas  of  Liebreich. 

In  considering  what  may  be  learned  regarding  the  condi- 
tions of  the  general  system  by  observation  of  the  fundus 
oculi,  it  will  be  convenient  first  to  consider  specially  those 
intra-ocidar  changes  which  are  of  general  medical  significance, 
viz.,  the  changes  in  the  vessels  and  the  circulation ;  the 
changes,  inflammatory  and  atrophic,  in  the  optic  nerve ;  and, 
more  briefly,  the  alterations  in  the  retina  and  choroid ;  and  in 
the  second  place,  the  changes  which  are  met  with  in  special 
diseases  of  the  nervous  and  general  systems. 


PAET  1. 


GRANGES  IN  TEE  RETINAL  VESSELS  AND  OPTIC 
NERVE  OF  GENERAL  MEDICAL  SIGNIFICANCE. 

THE  EETINAL  VESSELS. 

In  no  other  structiu-e  of  the  body  are  the  teraiination  of 
au  artery  and  the  commencement  of  a  vein  presented  to  view, 
and  information  regarding  the  general  state  of  the  vascular 
system  is  often  to  be  gained  from  an  inspection  of  their  size, 
texture,  and  the  conditions  of  the  circulation  within  them. 
It  must  be  remembered,  however,  that  the  vessels  there  seen 
are  of  very  small  size.  One  of  the  primary  divisions  of  the 
retinal  arter}^,  large  as  it  appears  to  direct  ophthalmoscopic 
examination,  is  actually  so  small  as  to  be  scarcely  visible  to 
the  imassisted  eye,  being  less  than  the  -rro^l^  'vti(^  in 

diameter,  and  the  smallest  vessels  visible  -with  the  ophthal- 
moscope are  not  more  than  the  y-^th  of  an  inch  in  diameter. 
But  these,  it  must  also  be  remembered,  are  considerably 
larger  than  capillaries.  The  retinal  capillaries  are  always 
invisible,  and,  away  from  the  optic  disc,  they  are  never  so 
immerous  as  to  occasion  any  recognizable  reddish  tiat. 

A  second  point  to  be  remembered  is  that  the  red  lines 
spoken  of  as  the  retinal  arteries  or  veias  are  not  the  vessels 
themselves,  but  the  columns  of  blood  within  them.  The 
walls  of  the  vessels  are,  as  a  rule,  invisible  they  are  always 
invisible  to  the  indirect  method  of  examination,  but  by  the 
du-ect  method  the  walls  of  the  larger  branches  may  be  some- 
times seen,  as  fine  white  translucent  lines  along  the  sides 
of  the  red  column  of  blood,  most  distinct  where  one  vessel 
passes  over  another.    They  are  best  seen  by  feeble  illimiina- 
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tion,  and  especially  by  so  moving  the  mirror  as  to  render 
the  illimiination  sHght  and  oblique.  Sometimes,  as  will  be 
described  immediately,  the  outer  coat  of  the  vessel  is  so  thick 
as  to  be  very  conspicuous. 

The  paler  line  which  runs  down  the  centre  of  each  vessel 
is  generally  regarded  as  a  reflection  from  the  middle  of  the 
anterior  surface  of  the  column  of  blood.  It  is  certainly  due 
to  a  reflection  from  the  convexity  of  either  the  contained 
blood  or  the  containing  wall.*  It  is  distinct  only  when  the 
vessel  lies  in  a  plane  at  right  angles  to  the  line  of  observation. 
If  the  vessel,  in  consequence  of  an  antero-posterior  curve, 
ceases  to  be  a  plane  at  right  angles  to  the  line  of  observation, 
this  central  reflection  is  no  longer  visible,  and  the  whole  width 
of  the  vessel  is  the  same  dark  colour  as  the  edge.  In  the  case 
of  veins  this  change  is  veiy  striking,  and  the  greater  amoimt 
of  colour  makes  these  portions  appear  even  darker  than  the 
rest.  Many  examples  of  this  -will  be  found  in  the  appended 
plates,  as  in  I.  4,  II.  1,  III.  2,  4,  V.  5,  6,  &c. 

Size. — In  estimating  variations  in  size  of  the  retinal 
vessels  allowance  must  be  made  for  the  refraction,  i.e.,  mag- 
nifying power  of  the  eyeball,  remembering  that  by  the 
indirect  method  of  examination,  in  myopic  eyes  the  details 
appear  small,  while  in  hypennetropic  eyes  the  objects  appear 
large.  In  the  direct  method  there  is  less  variation,  because, 
for  distinct  vision,  the  abnormal  refraction  requii'es  correction 
by  a  lens.  The  apparent  size  of  the  disc  may  be  taken  as 
the  guide  to  the  amount  of  magnification.  There  is  no  very 
exact  method  of  estimating  the  absolute  size  of  the  vessels,  t 
Sometimes,  however,  the  alteration  is  such  as  to  be  at  once 

*  A  case  lately  under  my  observation,  in  whicli  the  ordinary  central 
reflection  from  the  veins  is,  in  many  vessels,  replaced  by  an  irregular,  patchy 
and  granular  reflection,  which  changes  as  the  vein  pulsates,  and  can  be 
removed  by  pressure,  seems  to  reoj^en  the  question  of  the  nature  of  the 
normal  reflection.  In  another  case  lately  seen,  in  which  there  was  much 
tissue  about  the  vessels  at  their  emergence  (probably  congenital),  portions  of 
veins  near  presented  a  central  reflection  of  the  exact  tint  of  that  of  the  adjacent 
arteries,  the  reflection  elsewhere  being  normal.  These  cases  suggest  that  the 
wall  of  the  vessel  has  an  imijortant  influence  on  the  character  of  the  reflection. 

t  See  appendix — Ophthalmoscopic  Measurement. 
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evident  and  miqnestionable.  A  little  custom  will  enable  a 
distinct  deviation  from  the  normal  to  be  readily  recognized. 
Special  attention  must  be  given  to  the  number  of  primary- 
branches  of  the  vessel.  It  often  happens  that  veins  are 
thought  to  be  pathologically  large,  merely  because  they 
are  few. 

The  relative  size  of  the  arteries  and  veins  can  be  observed 
-with  more  exactness  than  their  absolute  size.  In  comparing 
the  tAvo  it  is  usually  desirable  to  have  the  pupil  dilated  with 
atropine,  since  the  vessels  have  often  to  be  traced  for  a  consider- 
able distance  from  the  disc.  .  A  difficult}^  arises  from  the  fact  that 
the  distribution  of  the  arteries  and  veins  corresponds  approxi- 
mately, but  not  exactly.  Sometimes  two  arterial  branches 
accompany  one  venous  trunk  :  sometimes  two  veins  accom- 
pany one  artery.  But  in  each  eye  there  is  usually  at  least 
.  one  set  of  vessels  which  have  a  nearly  identical  course  and 
distribution,  run  side  by  side,  and  are  available  for  comparison. 
When  this  is  the  case  it  will  be  found  that,  as  a  rule,  the 
width  of  the  artery  is  about  two-thirds  or  tlxree-quarters  that 
of  the  vein.  An  alteration  in  this  relation  may  arise  from  a 
change  in  the  size  of  the  artery  or  of  the  vein.  The  change 
may  be  so  considerable  that  its  natm-e  is  at  once  evident: 
e.g.,  the  veins  may  be  ob-\dously  wider  than  normal,  or  the 
artery  ujiquestionably  nan'ow,  perhaps  visible  as  a  mere 
line,  even  by  the  direct  method  of  examination  (PI.  IX.  4,  XII. 
2,  3).  When  the  difference  is  shghter,  we  have  to  form  an 
opinion  as  to  the  change  on  which  it  depends  (whether 
enlargement  of  vein  or  diminution  of  artery)  by  our  know- 
ledge of  the  normal  size  of  the  vessels — an  approxunate 
absolute  estimation.  A  little  famiharity  Avith  the  appearance 
of  the  vessels  imder  normal  conditions  will  commonly  enable 
an  opinion  to  be  formed  as  to  'the  du-ectiou  in  whicli  the 
change  exists. 

Equality  in  size  of  the  ai-tery  and  vein  is  usually  due  to 
dilatation  of  the  artery.  When  the  relative  size  of  tlie  artery 
is  smaller  than  that  given  (f  or  |)  it  is  generally  due  to 
one  of  three  causes:  (1)  Venous  distension,  general  or 
local ;  (2)  Imperfect  filling  of  atonic  veins,  in  consequence  of 
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wliiuh  tliey  ui-o  llatteued  at  right  auglos  to  the  phiue  of 
observation ;  (-'5)  Contraction  of  the  arteries,  Avhieh  may 
occur  from  general  ansemia,  in  which  case  the  veins  are  large 
and  atonic,  or  from  primary  arterial  contraction,  as  sometimes 
in  Bright's  disease  (in  which  the  veins  also  are  commonly 
small),  or  from  local  obstruction  to  the  entrance  of  blood. 

Veins. — Increased  width  of  the  veins,  therefore,  usually 
means  theii-  dilatation,  either  from  distension  or  from  atony, 
and  tliis  is  commonly  uniform.  The  central  reflection  is  pre- 
served in  normal  characters.  In-egular  dilatation,  varicosity, 
has  been  observed  in  a  fcAV  cases,  but  is  of  little  medical 
significance.  A  remarkable  example  of  moniliform  dilata- 
tion has  been  figured  by  Liebreich.  The  distension  may  be 
j)art  of  general  venous  fulness,  as  in  cases  of  cardiac 
or  pulmonary  obstruction ;  or  it  may  be  of  local  origin. 
Increased  intra-cranial  pressiu'e  of  rapid  development  will 
probably  cause  at  least  a  transient  increased  fulness  of  the 
retinal  veins.  When  of  slow  development,  this  effect  is 
rare,  in  consequence  of  the  anastomoses  of  the  orbital  and 
facial  veins.  Thus  the  veins  may  become  large  in  acute,  and 
not  in  chronic  hydi'ocephalus.  The  same  effect  may  be,  it 
is  commonly  believed,  the  consequence  of  distension  of  the 
sheath  of  the  nerve,  and  of  pressm-e  witliin  the  sclerotic  ring. 
It  will  be  shown  subsequently  that  distension  of  the  nerve- 
sheath  is  always  related  to  a  condition,  increase  of  the  sub- 
arachnoid fluid,  which  involves  increased  intra-cranial  pressiu-e, 
and  the  precise  influence  of  the  vaginal  di'opsy  is  difficult  to 
estimate.  The  occurrence  of  compression  at  the  sclerotic  ring 
cannot  be  regarded  as  demonstrated  beyond  question.  Pro- 
bable as  sucli  a  mechanism  seems  on  a  2»'iori  grounds,  I  ha^-e 
never  been  able  to  detect  any  e\idence  of  it  on  microscopical 
examination.  A  very  efficient  cause  of  distension  is  the  com- 
pression of  the  veins  by  inflammatory  products  Avithin  the 
optic  papilla. 

Increased  width  of  vein,  however,  does  not  always  mean 
over-distension.  A  vein  which  is  imderfilled  may  present  an 
increased  width.  Usually,  if  the  quantity  of  blood  -ndthin  a 
vein  is  less  tluin  normal,  its  contractile  power  enables  it  to 
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adapt  itself  to  the  diniinislied  bulk  of  the  contents  ;  it  retains 
its  cylindiical  fomi,  and  both  appears  and  is  naiTower.  But 
in  states  of  antemia,  the  atony  of  the  vein  may  prevent  it 
from  following  the  contents  in  calibre,  and  retaining  the 
cyHndiical  fonn.  It  may  then  have  a  more  or  less  elliptical 
outhne  (the  same  circimaference  enclosing  a  smaller  area  as 
an  ellipse  than  as  a  cii'cle),  and  in  the  retina  the  flattening 
always,  in  consequence  of  the  intra-ocular  pressm'e,  takes  place 
in  the  plane  of  the  retina,  at  right  angles  to  the  line  of  vision, 


I'ig-  1- — Broad  Retinal  Veins  and  Narrow  Ai-teries — from  a  case  of 

leucocythcemia. 

and  the  vein  appears  of  undue  width.  At  the  same  time  the 
central  reflection  is  altered,  becoming  commonly  indistinct, 
but  sometimes  imdidy  broad. 

This  condition  of  the  veins  is  seen  especially  in  great  ante- 
riiia,  and  in  leucocythoemia,  as  in  the  accompanying  figm^e 
(see  also  PI.  XI.  1  and  2.)  In  these  cases  the  arteries  are 
usually  smaller  than  nonual,  and  so  the  contrast  between  the 
veins  and  arteries  is  enhanced. 
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Diniiniitiou  in  the  size  of  the  veins  is  probably  ahvays  the 
result  of  diminished  supply  of  blood. 

The  arteries  may  be  diminished  in  size  by  similar  causes  to 
those  which  lead  to  increased  width  of  the  veins,  such  as  local 
obstruction  to  the  entrance  of  blood.  The  latter  does  not 
appear  to  result  from  general  intra-cranial  pressure,  probably 
because  of  the  resistance  aff(3rded  by  the  strong  walls  of  the 
ai-teries.    It  is  doubtful  whether  effusion  into  the  sheath  of 


Fig".  2. — Extreme  Contraction  of  Retinal  Arteries  {a,  a,  a),  most  of  which 
are  visible  as  lines  only,  even  to  the  direct  examination. — Subsiding 
papillitis,  Bright' s  disease. 

the  nerve  is  capable  of  diminishing  the  blood  suppl}^  It  is 
certain,  however,  that  the  pressiu-e  of  inflammatory  products 
within  the  papilla,  and  especially  their  cicatricial  contraction, 
may  cavise  sufficient  constriction  of  the  artery  to  lead  to  a 
great  diminution  in  the  size  of  its  branches.  Haemorrhage 
aroimd  the  vessel  or  the  pressure  of  growths  may  ha^'e  the 
same  effect.  In  no  condition,  however,  does  the  diminution 
in  the  size  of  the  vessel  reach  such  a  degree  as  in  obstruction 
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by  embolism  (Pi.  XII.  2  and  3.)  General  underfilling  of  the 
arterial  system,  as  in  cholera,  may  lead  to  a  great  diminution. 
The  strong  muscular  coat  of  the  arteries  maintains  their 
adaptation  to  the  blood  within  them,  so  that  we  never  see  the 
increase  in  Avidth  fi'om  atony  which  is  observed  in  the  veins. 

Persistent  spasm  of  the  arteries  is  probably  capable  of 
causing  a  permanent  diminution  in  their  size.  I  believe  that 
tills  condition  is  common  in  cases  of  Bright' s  disease,  in 
which,  however,  it  is  more  conspicuous  in  the  branches  beyond, 
than  in  those  upon,  the  disc.  It  reaches  its  height  when 
papillary  obstruction  is  superadded,  as  in  the  accompanying 
figui-e  (Fig.  2) ,  when  a  degree  of  diminution  in  the  size  of  the 
arteries  may  be  seen,  rarely  if  ever  observed  in  wimple  neuiitic 
obstruction  (see  PI.  IX.  3  and  4.) 

Dilatation  of  the  arteries  is  due  to  a  vasomotor  influence, 
and  is  conspicuous  in  some  cases  of  exophthalmic  goitre,  in 
which  over-action  of  the  heart  is  superadded.  It  is  doubtful 
whether  the  latter  cause  alone  ever  produces  dilatation  of  the 
retinal  vessels. 

ArraisGement. — The  anatomical  arrangement  of  the  vessels 
varies  considerably  in  different  individuals,  and  is,  in  itself,  of 
little  medical  significance.  The  number  of  branches  into 
which  the  primary  trunk  divides  and  the  number  of  tributary 
veins  should  be  noted  in  connection  with  the  apparent  size  of 
the  vessels.  There  is  one  point,  however,  which  does  possess 
considerable  medical  significance.  The  general  arrangement 
of  the  vessels  in  the  two  eyes  is  usually  similar.  Moreover, 
similarity  in  vascular  arrangement  may  be  inherited.  I  have 
seen,  for  instance,  a  pecuharity  in  the  com-se  of  the  retinal 
vessels  in  a  mother  exactly  reproduced  on  the  eye  of  her 
daughter.  This  is  a  striking  proof  of  the  transmission 
of  vascular  arrangement.  But  upon  the  vascular  arrange- 
ment depends  the  vascular  strain,  and,  in  part  at  least,  the 
occurrence  and  locaHty  of  vascular  degeneration,  and  often 
of  vascular  ruptui-e.  Thus,  inspection  of  the  retinal  vessels 
suggests  to  us  one  way  in  which  a  tendency  to  cerebral 
hfomorrhago  may  be  inliei-ifod. 
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Course.— The  course  of  the  retinal  vessels  usually  presents 
few  tortuosities,  and  those  which  exist  are  lateral,  in  the  plane 
of  the  retina.  When  the  vessels  are  elongated  by  their  dis- 
tension or  atony,  these  lateral  curves  are  exaggerated.  Antero- 
posterior curves,  at  right  angles  to  the  plane  of  the  retina, 
are  indicated  by  the  change  in  the  central  reflection  abead}' 
mentioned,  and  sometimes  by  shght  obscui-ation  of  the  vessel 
at  the  lowest  point  of  the  curve.  They  always  indicate 
irregularities  in  the  retina  in  which  the  vessels  lie,  .commonly 
parenchymatous  swelling,  as  in  retinitis. 

Structural  Changes. — Most  changes  in  the  tissue  of  the 
retinal  vessels  are  visible  only  to  the  direct  method  of  exami- 
nation. The  commonest  change  is  an  increase  in  the  amount 
of  tissue  of  the  wall,  especially  of  the  outer  coat,  so  that  the 
red  column  of  blood  is  bounded  by  distinct  white  lines.  Such 
an  appearance  may  be  seen  in  most  cases  near  the  centre  of 
the  disc.  At  the  point  at  which  the  vessels  emerge  from  the 
disc  they  are,  the  arteries  especially,  often  surrounded  by  this 
white  tissue,  sometimes  like  a  httle  cloud  upon  them,  and 
fi'om  it  prolongations  may  be  traced  along  the  chief  vessels. 
When  a  vessel  ciu-ves  over  the  edge  of  a  hollow  central  cup, 
and  is  seen  foreshortened,  the  white  tissue  of  the  wall  often 
appears  as  a  ring  around  the  blood  column. '  When  a  disc  is 
very  full  coloured,  whether  normally  or  from  j)athological 
causes,  this  white  tissue  is  rendered  by  contrast  very  con- 
spicuous, and  may  easily  be  mistaken  for  a  pathological 
condition  (PI.  I.  2).  The  difficulty  is  increased  by  the  cii- 
cumstance  that  it  is  sometimes  a  morbid  appearance,,  left  by 
preceding  inflammation.  In  this  case,  however,  it  is  usually 
accompanied  by  distinct  constriction  of  the  vessels,  and  often 
extends  along  the  vessels  beyond  the  limits  of  the  disc.  It 
has  seemed  to  some  observers  probable  that  it  is  sometimes 
left  by  a  state  of  chronic  congestion  of  the  disc,  insufficient 
to  cause  such  an  "  exudation  "  as  shall  constrict  the  vessels. 
The  conclusion  formed  after  a  careful  attention  to  the  point 
for  many  years  is  that  it  does  residt  from  congestion,  but 
that  it  is  so  common  without  either  congestion  or  inflamma- 
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tion  that  the  presence  of  this  appearance  alone  deserves  little 
weight. 

An  undue  visibility  of  the  wall  of  the  vessel  is  said  to 
be  sometimes  due  to  a  "  sclerosis "  of  the  middle  coat,  a 
condition  of  thickening  of  the  coat  which,  under  the  micro- 
scope, beai'S  considerable  resemblance  to  the  appearance 
presented  by  lardaceous  degeneration. 

In  rare  cases,  there  is  such  a  thickening  of  the  outer  coat  of 
the  vessel,  or  an  increase  in  its  perivascular  sheath,  that  the 
tissue  is  visible,  not  merely  at  the  sides  of  the  vessel  but  in 
front  of  it,  concealing  the  red  reflection  from  the  coliunn  of 
blood  within  it,  and  broad  white  bands  then  indicate  the 
position  and  course  of  the  vessel.  These  may  cease  suddenly 
and  lengths  of  red  blood  may  alternate  with  the  white 
bands.  This  condition  is  occasionally,  though  rarely,  seen 
in  Bright's  disease,  and  is  then  perhaps  similar  to  the  fibroid 
thickening  around  the  vessels  found  in  other  organs.  A 
striking  example  is  seen  in  PI.  XII.  Fig.  1.  Sometimes 
a  vessel  may  be  narrowed  at  the  affected  area  ;  more  com- 
monly its  calibre  is  vmaffected.  It  is  seen  to  affect  tlie 
arteries  only. 

In  all  inflammatory  conditions  leucocytes  may  accumidate 
in  the  perivascular  sheaths  of  vessels,  and  in  the  retina  they 
may  give  rise  to  an  appearance  similar  to  that  just  described, 
and  which  has  been  tenned  "  perivasculitis."  It  has  been  said 
by  Liebreich  that  by  a  careful  comparison  of  the  relative 
width  of  the  column  of  blood  and  of  the  white  band,  an 
opinion  may  be  formed  of  the  position  of  the  new  tissue, 
whether  in  or  outside  the  wall  of  the  vessel. 

Fatty  degeneration  of  the  vessels  is  sometimes  met  with  as 
a  senile  change,  or  after  inflammation.  It  affects  chiefly  the 
outer  coat.  It  has  only  been  recognized  by  microscopical 
examination,  and  it  is  doubtful  whether  it  can  be  detected 
during  life. 

In  senile  fatty  degeneration  of  the  outer  coat  of  the  retinal 
vessels,  calcification  of  the  degenerated  portion  has  been  found 
after  death.  Actual  atheroma,  i.e.,  endarteritis  deformans, 
has  not,  as  far  as  I  am  aware,  been  foimd  in  the  retinal 
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vessels  after  death  ;  and  in  cases  in  which  it  is  well  marked 
elsewhere  I  have  often  looked  for  appearances  in  the  retina 
suggesting  its  existence,  but  without  success.  The  retinal 
arteries  are  far  below  the  size  in  which  atheromatous  changes 
are  common.  They  have  been  said  to  present  undue  tortu- 
osity in  this  condition. 

Aneurism. — The  retinal  artery  is  occasionally  the  seat  of 
aneurismal  dilatation.  Instances  of  it  are,  however,  rare, 
probably  on  account  of  the  support  which  is  afforded  to  the 
vessels  by  the  intra-ocular  tension.  When  aneurism  does 
occur,  its  significance  is  important,  because  in  no  other  way 
can  the  existence  of  aneurisms  on  vessels  so  small  as  those 
of  the  retina  be  ascertained.  Aneurisms  of  such  small 
arteries  are  commonly  not  associated  mth  anemisms  on 
larger  tnmks,  but  when  aneurisms  exist  in  the  retina  they 
almost  always  exist  also  in  other  organs. 

Two  forms  of  anemusms  have  been  obserA'ed :  (1)  aneurisms 
of  some  size  on  the  primary  branches  of  the  central  artery  on 
the  disc ;  (2)  miliary  aneurisms  of  the  arterial  twigs  upon  the 
retina,  and  of  the  small  capillary  vessels. 

1.  Very  few  instances  of  the  larger  aneurismal  dilatations 
are  on  record.  One,  which  was  described  by  Sous,*  occupied 
the  upper  two-thirds  of  the  disc,  was  oval  in  forai,  and 
presented  distinct  pulsation,  synchronous  with  the  radial  pulse. 
The  arterial  branches  in  the  retina  were  very  narrow.  The 
patient  was  a  woman,  aged  sixty-four. 

2.  Miliary  aneurisms  were  found  post-mortem  by  Liou- 
ville,t  in  cases  in  which  cerebral  hajmorrhage  residted  from 
the  rupture  of  similar  aneurisms  in  the  brain.  The  largest 
was  about  the  size  of  a  pin's  head  ;  they  were  chiefly  situated 
at  the  branchings  of  the  vessels.  In  one  case  they  were  widely 
distributed  through  the  bod}^,  being  found  on  the  minute 
arteries  of  the  pericardivmi,  mesentery,  &c.  I  have  seen  them 
during  life  on  small  arteries  in  a  case  of  Bright's  disease, 
in  which  there  was  extensive  cardiac  and  vascular  disease 
(PI.  XII.  1) .   The  lower  branch  of  the  artery  is  seen  to  present 

*  "  Aim.  d' Oral."  IRG.'),  liii.  ]). '211.       t  "  Comptes  rend."  1870,  Ixx.  p.  498. 
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three  globular  dilatations  in  its  course,  the  third  being  just  in 
front  of  a  narrowed  segment.  The  general  characters  of  these 
aneurisms  are  there  seen.  .The  central  reflection  of  the  artery 
is  widened  at  the  dilatation  in  accordance  with  the  altered 
sm-face  of  the  blood  within  the  vessel.  The  wall  of  the 
aneurism  is,  of  course,  invisible,  just  as  is  the  wall  of  the 
vessel  elsewhere  ;  its  existence  is  declared  by  the  change  in 
the  form  of  the  column  of  blood.  Bouchut*  has  figured  two 
examples  of  a  series  of  fusiform  dilatations  of  the  retinal 
arteries  in  general  paralysis  of  the  insane.  His  figm-es, 
however,  suggest  considerable  exaggeration. 

The  recognition  of  these  minute  arterial  aneurisms  presents 
little  difficulty.  The  eontom^s  of  the  arteries  must  be  fol- 
lowed from  the  disc  to  the  ora  serrata  by  the  direct  method  of 
examination.  A  twist  in  a  vessel  may  cause  the  appearance  of 
a  local  bulging  which  may  look  like  an  anemism,  but  a  care- 
ful examination  will  prevent  error.  Minute  hsemorrhages  in 
the  com-se  of  the  vessels  can  be  readily  distinguished  fi'om 
anemisms  by  the  irregularity  of  the  outline  of  the  clot. 
Aneurisms,  as  a  rule,  contain  fluid  blood,  and  present  a  bright 
central  reflection,  which  is  absent  in  the  extravasation.  It 
must  be  remembered,  however,  that  a  miliary  aneurism  has 
been  found  surrounded  by  a  halo  of  extravasation.  The 
centre  of  any  htemorrhage  situated  at  the  bifurcation  of  a 
vessel  should  therefore  be  carefully  scrutinized.  A  very  rare 
condition  has  been  figm-ed  by  Galezowski,  which  might  easily 
be  mistaken  for  multiple  sacculated  aneurisms.  It  consists 
of  numerous  minute  secondary  gliomatous  growths,  connected 
with,  the  retinal  arteries.  Some,  however,  were  of  large  size, 
and  unconnected  with  the  vessels,  and  none  presented  any 
visible  reflection. 

The  retinal  capillaries  may  present  anem-ismal  dilatations 
sacculated  in  fonn,  and  also  varicose  dilatation.  Examples  of 
these  are  figured  in  PI.  XVI.  Fig.  11,  from  a  case  of  gly- 
cosuria described  by  Dr.  Stephen  Mackenzie,  t  Hoemorrhages 
into  the  retina  and  vitreous  were  observed  during  life. 

*  "Atlas  d'Ophthalmoscopio  Medicale  et  Corobroscopic." 
t  "  Oph.  I-Iosp.  Rep.,"  December,  1877. 
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Changes  ix  'riin  Circulation. 

The  central  artery  of  the  retina  brings  blood  to  the  eye 
from  within  the  cranial  cavity,  from  an  artery  which  also 
supplies  part  of  the  cerebrum  and  meninges,  and  the  retinal 
vein  returns  blood  chiefly  to  a  cranial  sinus.  Hence  the  intra- 
ocular circulation  has  been  regarded  as  a  portion  of  the  cere- 
bral circulation,  as  participating  in  the  same  influences,  and 
presenting  the  same  modifications.  This  is,  no  doubt,  true  to 
some  extent.  At  the  same  time  it  is  probable  that  the  con- 
sequences of  the  common  origin  of  the  cerebral  and  ocular 
blood  supply  have  been  exaggerated.  It  is  important  to  bear 
in  mind  that  the  intra-ocular  cu-culation  is  pectdiar  in  its 
rigid  enclosure  in  a  small  chamber,  in  which  it  is  always 
exposed  to  a  certain  amount  of  elastic  pressure.  The  relation 
between  the  cerebral  and  ocidar  cu^cidation  is  unquestionably 
modified  b}^  this  and  other  causes. 

Pulsation. — Arterial. — As  a  rule,  before  reacliing  arteries 
as  small  as  those  of  the  retina,  the  pulse- wave  has  become  so 
feeble,  the  cuiTcnt  so  equable,  that  visible  pidsation  can  no 
longer  be  perceived.  If,  however,  the  pulsation  be  rendered 
less  equable  by  increasing  the  disproportion  between  the  con- 
tinuous flow  and  the  intermitting  wave,  arierial  pulsation  may 
be  sometimes  perceived.  In  conditions  of  acute  anaemia,  from 
haemorrhage,  the  continuous  flow  of  blood  into  the  small  vessels 
may  be  very  feeble  or  even  absent,  and  the  pulse-wave  becomes 
distinctly  visible.  The  constant  flow  may  also  be  lessened  by 
increasing  intra-ocular  tension,  as  by  pressure  on  the  globe  by 
the  finger,  but  it  is  rarely  that  distinct  arterial  pulsation  can  be 
thus  produced.  Occasionally,  however,  it  may  be  noted  in  an 
artery  which,  by  a  foreshoi-tening  curve  down  the  sides  of  the 
central  cup,  is  in  a  favovu'able  position  for  observing  a  change 
of  shape. 

It  is  especially  when  the  pulse-wave  is  increased  in 
strength  and  suddenness  that  it  becomes  visible  in  the  retinal 
arteries.     This  increase  is  developed  in  aoriic  regm-gitation, 
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and  in  that  condition  si3ontaneous  pulsation  of  the  retinal 
arteries  is  especially  frequent,  as  Uuincke*  and  Beckert 
first  pointed  out.  It  is  more  distinct,  the  stronger  is  the 
hypertrophy  of  the  left  ventricle,  and  is  absent  only  when 
the  heart  is  greatly  weakened,  or  much  aortic  constriction 
coexists,  or  the  amount  of  regurgitation  is  small.  It  may  be 
seen  best  in  the  vessels  in  the  disc,  but  in  rare  cases,  far 
towards  the  periphery  of  the  retina.  It  consists,  like  the  pul- 
sation of  other  vessels,  in  a  widening  and  an  elongation.  The 
widening  is  best  seen  behind  a  division,  at  a  considerable 
angle,  and  is  best  recognized  by  attending  to  the  central 
reflection.  The  elongation  of  the  vessel  is  best  seen  where  an 
aiiery  hes  in  an  S  cui've,  especially  towards  the  periphery,  or 
when  it  forms  a  curve  along  the  edge  of  the  disc  (Becker.) 
In  a  case  of  supposed  aneurism  of  the  arch  of  the  aorta, 
Becker  found  marked  pulsation  in  the  left  eye,  while  in  the 
right  only  a  trace  of  pulsation  could  with  difficulty  be  detected. 

Capillary  pulsation  has  been  described  in  aortic  regurgita- 
tion— a  pulsatile  redness  of  the  disc — due  to  the  inter- 
mitting distension  of  the  capillaries  in  consequence  of  the 
great  fall  of  pressure  between  the  successive  pulses.  Such  an 
appearance  is,  however,  very  rare. 

Venous. — Pulsation  in  the  retinal  veins  may  also  sometimes 
be  observed  as  a  noraial  condition,  commonly  only  in  the 
large  branches  upon  the  optic  disc.  Several  explanations  of 
this  have  been  given.  Coccius  suggested  that  it  depends 
directly  on  the  intra-ocular  tension,  and  is  analogous  to  that 
which  occurs  in  glaucoma  and  may  be  produced  artificially 
by  pressure  on  the  eyeball.  Every  time  the  pulse-wave 
reaches  the  intra-ocular  arteries  their  distension  causes  a 
sudden  increase  in  the  intra-ocular  tension,  which  effects  a 
compression  and  transient  emptying  of  the  thinner  walled 
veins.  Hence  the  contraction  of  the  veins  should  correspond 
to  the  arterial  diastole,  to  the  pulse- wave,  and  the  dilatation 
of  the  veins  to  the  arterial  systole,  to  the  interval  between  the 

*  "  Berlin  Klin,  Wochenschr,"  1868,  No.  34,  and  1870,  No.  21. 
t  "Arch.  f.  Ophth.,"  xviii.  206—296.    Dr.  Stephen  Mackenzie  has  also 
recorded  several  cases  ("  Med.  Times  and  Gaz.,"  1875,  vol.  i). 
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pulse- waves.  Stellwag  von  Carion  imagined  that  the  extension 
of  the  sclerotic  by  the  increased  intra-ocular  pressure  at  each 
pulse,  stretched  the  lamina  cribrosa,  and  naiTowed  its  meshes 
so  as  to  compress  the  vein.  According  to  Bonders  the 
increased  intra-ocular  pressure  acts  directly  on  the  venous 
trunks  in  the  optic  disc,  hindering  the  return  of  blood.  On 
this  view  the  venous  diastole  should  accompany  or  imme- 
diately succeed  the  arterial  diastole. 

Jacobi,  on  the  other  hand,  suggests  that  the  common  limi- 
tation of  the  pulsation  to  the  papilla,  indicates  that  the 
increased  intra-ocular  pressure  biilges  the  papilla,  and  the 
augmentation  in  the  cmwe  of  the  veins  causes  a  sudden 
obstruction  to  the  circulation  through  them. 

Another  theory  explains  the  pulsation  by  supposing  that 
where  the  artery  and  vein  are  in  contact,  in  the  optic  nerve, 
the  wave  of  arterial  distension  compresses  the  vein  and  causes 
a  temporary  obstruction  to  the  return  of  the  blood. 

Drs.  Putnam  and  Wadsworth  (of  Boston,  U.S.A.)  have 
recently  described*  an  intermittmg  variation  in  size  of  the 
retinal  veins,  occurring  independently  of  the  pulsation  syn- 
chronous with  the  heart's  action,  and  ha\ing  a  period  of 
about  five  respirations,  i.e.,  about  that  of  the  variations  in 
arterial  tension  found  to  occur  in  animals.  I  have  looked  for 
this  rhythmical  variation,  but  have  not  hitherto  been  able  to 
detect  it. 

Anemia  of  the  Retinal  Vessels  may  be  part  of  general 
antemia,  or  may  be  due  to  local  pressure  upon  the  artery. 

When  due  to  local  causes  ("  retinal  ischsemia "  of  the 
Grermans)  there  is  usually  simultaneous  pressm'e  on  the  retinal 
vera,  which  runs  side  by  side  with  the  ai-tery.  The  arteries 
are  then  unduly  narrowed,  and  the  veius  dilated.  This  con- 
dition is  constantly  seen  dming  the  contraction  of  inflamma- 
tory tissue  in  the  papilla.  In  rare  cases,  in  which  the  pressm-e 
is  on  the  artery  iromediately  after  its  entrance  into  the  optic 
nerve,  and  behind  the  vera,  which  enters  a  little  in  front  of 


•  "  Journal  of  Nervous  and  Mental  Disease,"  October,  1878. 
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the  ai'teiy,  the  ai-teries  may  be  narrowed  without  any  dis- 
tension of  the  veins. 

Spasm  of  the  retinal  vessels  has  been  supposed  to  occur 
sometimes  in  epilepsy,  and  also  to  be  tlie  cause  of  "  retinal 
epilepsy,"  i.e.,  epileptifonn  amatu-osis.  In  such  a  condition 
Dr.  Huglilings  Jackson  once  saw  a  vessel  disappear.  I  have 
examined  the  retina  in  many  cases  of  epilepsy  immediately 
after  fits  without  observing  any  marked  change  in  the  arteries. 
Dm-ing  an  epileptiform  convulsion  from  meningeal  haemor- 
rhage, I  once  kept  an  artery  and  vein  in  view  throughout, 
by  the  direct  method  of  examination,  but  saw  no  change  in 
the  artery.  The  vein  was  distended  dm-ing  the  cyanotic 
stage. 

Greneral  defective  blood  supply  is  much  less  evident  in  the 
vessels  of  the  eye  than  elsewhere :  probably  because  the 
intra-ocular  tension  effects  a  regulation  of  the  size  of  the 
retinal  vessels  (Donders).  Loss  of  blood,  for  instance,  causes 
but  a  slight  change  in  the  retiaal  vessels,  except  an  increased 
disproportion  between  the  arteries  and  the  veias,  due  in  part 
to  contraction  of  the  arteries,  and  in  part  to  atony  and  flatten- 
ing of  the  underfilled  veins.  The  effect  of  hsemorrhage  on 
the  size  of  the  vessels  soon  passes  off,  because  the  volume  of 
the  blood  is  quickly  reproduced  by  the  passage  into,  and  reten- 
tion in  it,  of  liquid  from  the  tissues  and  alimentary  canal.* 
A  similar  condition  of  the  retiaal  vessels  to  that  seen  in  acute 
anaemia  was  observed  by  v.  Grraefe  ia  cholera.  Dming  the 
stage  of  collapse  the  arteiies  became  narrow,  the  veins  dark, 
but  of  normal  width.  Spontaneous  pulsation  appeared  in  the 
arteries,  and  was  attributed  to  cardiac  weakness,  but  may, 
perhaps,  have  been  due  to  the  diminution  of  the  volmne 
of  the  blood,  rendering  the  amount  ejected  from  the  left 

*  In  some  observations  on  the  effect  of  venesection  in  the  corpuscular 
richness  of  the  blood,  kindly  made  for  me  by  Mr.  W.  S.  Take,  on  some 
patients  of  Mr.  Wharton  Jones,  it  was  found  that  the  fall  in  the  number  of 
blood  corpuscles  indicating  the  dilution  of  the  cii-culating  blood  to  reproduce 
its  volume,  took  place  in  the  course  of  an  hour.  It  was  found  also  that  the 
fall  was  gi-eater  than  the  amount  of  blood  lost  could  account  for,  i.e.,  that  the 
hydi'fcmia  became  for  a  time  excessive,  a  fact  which  may  account  for  the 
reputed  influence  of  slight,  quick  loss  of  blood. 
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ventricle  at  each  systole  so  small  that  the  shock  (pulse-wave) 
predominated  over  the  movement  of  the  blood. 

The  acute  cerebral  anseraia  of  syncope  is  probably  attended 
by  a  similar  condition  of  the  retina,  and  to  it  the  transient 
blindness  which  sometimes  succeeds  syncope  may  be  due. 

Conditions  of  general  defective  blood  supply  render  the 
disc  paler,  but  the  variations  in  the  tint  of  the  disc,  under 
physiological  conditions,  are  so  great  that  it  is  only  by  com- 
parison of  the  state  of  the  disc  with  its  appearance  in  the 
same  patient  at  another  time,  that  any  information  can  be 
gained  from  it.  The  other  eye  is  usually  alfeeted  in  the  same 
degree,  and  not,  therefore,  available  for  comparison. 

Hyperjemia  of  the  Retinal  Yessei.s. — (A.)  Active  Con- 
gestion.— Apart  from  the  active  congestion  of  commencing 
inflammation  (which  is  not  considered  here),  an  increased 
supply  of  blood  to  the  retina  ma.y  be  due  to  whatever 
causes  an  overfilling  of  the  whole  or  part  of  the  arterial 
system  of  which  the  retinal  artery  forms  part.  Of  these, 
excited  action  of  the  heart  is  the  most  potent.  The  retinal 
arteries  may  be  seen  to  be  large,  and  sometimes,  though  rarely, 
to  pulsate,  and  the  communicated  pulsation  in  the  retinal  veins 
may  also,  commonly,  be  observed.  When  the  overaction  is 
long  continued,  haBmorrhages  may  occur.  A  similar  over- 
filling may  occur  from  obstruction  in  another  region  of  the 
internal  carotid.  Dilatation  of  the  arteries,  as  in  exophthalmic 
goitre,  may  also  cause  active  hj^^eraemia. 

(B.)  Passive  Congestion. — Passive  congestion  of  the  retinal 
vessels  may  occur  from  local  or  general  causes.  The  causes 
of  local  obstruction  to  the  return  of  blood  from  the  eye  are 
the  same  as  those  of  local  arterial  anosmia.  Pressm-e 
farther  back,  on  the  cavernous  sinus,  only  causes  transient 
passive  congestion  of  the  retinal  veins,  on  accoimt  of  the  free 
connection  of  the  orbital  and  facial  twigs.  Passive  congestion 
from  general  causes  is  very  common,  and  results  from  what- 
ever hinders  the  return  of  the  blood  fi'om  the  head,  or  obstructs 
the  circvdation  through  the  chest.  The  congestion  of  the  eye 
is  thus  part  of  a  cephalic  congestion,  or  of  a  general  venous 
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stasis.  The  foimer  commonly  results  from  pressm-e  in  the 
jugular  or  innominate  veins.  The  general  congestion  is  the 
result  of  some  pulmonary  or  cardiac  obstruction,  acute  or 
chi'onic.  The  cormnon  acute  causes  are — cough,  effort,  and 
an  epileptic  fit.  The  ophthalmoscope  shows  the  retinal  veins 
in  these  conditions  to  be  greatly  distended.  Unless,  however, 
there  is  also  disease  of  vessels,  hasmoiThages  rarely  occiu',  no 
doubt  in  consequence  of  the  support  afforded  to  the  vessels  by 
the  vitreous  humour.  The  intra-ocular  tension,  and  therefore 
the  external  support,  is  probably  augmented  dm'ing  these  con- 
ditions of  increased  strain,  in  consequence  of  the  fulness  of  the 
capillary  vessels.  It  is  true  that  the  most  intense  congestion, 
such  as  that  of  suffocation,  sufficient  to  cause  death,  does 
usually  lead  to  retinal  haemorrhages,  but  minor  degrees  of 
congestion  rarely  do  so.  It  is  very  common,  for  instance,  for 
a  \dolent  cough,  or  an  intense  asphyxial  stage  of  an  epileptic 
fit,  to  cause  rupture  of  a  subconjunctival  vessel,  and  a  conse- 
quent extravasation,  but  it  is  extremely  rare  for  any  retinal 
vessel  to  give  way.  I  have  often,  in  such  cases,  searched 
the  retina  for  extravasation,  but  the  search  has  always  been 
xmsuccessful. 

Chronic  general  causes  of  passive  congestion  are  chiefly 
heart  disease  (especially  mitral)  and  emphysema  of  the  lungs. 
In  the  general  venous  distension  of  congenital  heart  disease — 
cyanosis — the  retinal  vessels  participate,  often  conspicuously. 
The  venous  distension  may  be .  extreme,  and  may  be  accom- 
panied by  normal  arteries,  or  the  arteries  may  be  also  large. 
The  blood  in  the  arteries  and  veins  may  be  abnormally  dark'. 
Sometimes  the  retinal  tissues  are  thickened.  The  congestion 
from  emphysema  of  the  lungs,  and  from  dilatation  of  the  right 
heart,  is  also  often  very  marked.  The  retinal  veins  become 
much  distended  and  tortuous,  and  the  smaller  branches, 
ordinarily  invisible,  may  become  very  conspicuous. 

With  degenerated  vessels,- e.^.,  in  the  old,  cough  may  pro- 
duce small  extravasations  in  the  retina,  which,  in  most  cases, 
quickly  disappear.  They  are  also  seen  when  passive  conges- 
tion is  associated  with  hypertrophy  of  the  left  ventricle. 
(See  next  section.) 
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Hjemorrhage. — Rupture  of  retinal  vessels  and  consequent 
extravasations  of  blood  are  very  common  in  many  morbid  states, 
and  are  frequently  of  important  general  significance.  They 
may  occur  as  pai-t  of  inflammation  of  the  retina,  and  such 
cases  will  be  considered  subsequently.  More  frequently  they 
are  dependent  directly  on  general  conditions,  or  on  retinal 
degeneration  consequent  on  general  conditions. 

They  vary  much  in  size,  number,  position,  and  aspect. 
They  may  be  so  small  as  to  be  visible  only  as  a  spot  or  line 
on  direct  examination,  or  they  may  be  three  or  four  times  the 
diameter  of  the  optic  disc.  There  may  be  only  one  or  two,  or 
innumerable  extravasations  may  exist  over  the  whole  fundus. 
When  few  they  are  commonly  seated  near  the  disc  or  in  the 
neighbourhood  of  the  macula  lutea,  and  often  follow  the 
course  of  vessels,  especially  the  veins,  but  not  unfrequently 
the  arteries.  Their  shape  and  aspect  depend  very  much  on 
their  position  in  the  substance  of  the  retina.  The  commonest 
seat  is  in  the  layer  of  nerve  fibres.  The  fibres  are  separated, 
not  torn,  by  th6  extravasation,  and  the  blood  lies  between  the 
fibres,  and  extends  along  their  com-se  in  the  direction  of  least 
resistance.  Hence  the  smaller  haemorrhages  are  linear,  and 
the  larger  striated  in  part  or  altogether,  and  they  often  radiate 
from  the  disc.  Such  haemorrhages  are  shown  in  PI.  V.  4, 
VI.  1,  X.  1,  2,  X.  1,  XI.  1.  The  next  most  frequent  seat  is 
in  the  inner  nuclear  layer.  Here  there  is  no  tendency  to 
striation ;  the  extravasations  are  round  or  irregular  (as  in 
PI.  YI.  4,  XII.  1).  If  the  extravasation  in  this  position  is 
large  it  may  separate  the  retina  fi'om  the  choroid,  while  a 
hgemorrhage  in  the  nerve-fibre  layer  may  break  through  into 
the  vitreous.  This  sometimes  happens  in  Bright's  disease,  as 
in  one  case  which  came  imder  my  observation  (Case  43). 

Now  and  then,  especially  in  the  neighbotu-hood  of  the 
macula  lutea,  the  blood  may  be  extravasated  in  a  tliin  film 
between  the  retina  and  the  vitreous.  Such  an  extravasation 
is  commonly  very  irregular  in  shajie,  the  irregularity  being 
sometimes  increased  by  the  extension  of  processes  of  blood  into 
the  vitreous.  The  more  recent  the  haemorrhage  the  brighter 
is  its  colour.    Old  haemorrhages  may  be  almost  black,  and  the 
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blood  effused  into  the  vitreous  very  quickly  assumes  a  black 
colour. 

It  is  doubtful  whether  extravasations  into  the  retina  occur, 
however  small,  except  from  actual  ruptiu-e  of  vessels; 
probably  the  extravasations  are  conditioned  by  degeneration 
of  minute  vessels,  sometimes  by  such  capillary  aneurisms  as 
are  shown  in  PI.  XVI.  11.  "White  spots  are  often  seen 
in  the  retina  adjacent  to,  or  left  by,  extravasations  (PI.  XI.  1). 
They  may  be,  when  small,  granular  ;  when  large,  they  may 
be  filmy.  They  are  probably  due  to  fatty  degeneration  of 
the  disturbed  retinal  elements,  or  of  the  effused  blood. 

Small  extravasations  are  readily  absorbed;  larger  ones 
more  slowly.  Sometimes  pigmentary  degeneration  results, 
and  an  irregular  black  spot  is  left.  The  white  spots  disappear 
very  slowly,  and  white  granules  may  remain  for  a  long 
time. 

Symptoms. — Small  haemorrhages,  away  from  the  centre  of 
the  retina,  may  give  rise  to  no  symptoms.  Larger  ones  cause 
loss  of  vision  at  the  spot  from  the  local  damage  to  the  retma, 
the  loss  beiag  serious  in  proportion  to  the  proximity  to  the 
macula  lutea,  in  which  a  small  extravasation  may  cause  per- 
manent loss  of  central  vision.  A  ring  of  hsemorrhage  aroimd 
the  macida  may  cause  considerable  central  amblyopia  (PL 
XI.  2).  Occasionally  the  patient  is  conscious  of  the  red  colour 
of  the  extravasated  blood.  At  the  moment  of  extravasation 
there  may  be  no  symptoms,  or  there  may  be  sudden  dimness 
of  sight,  or  there  may  be  ocular  spectra. 

Causes. — Hsemorrhage  into  the  retina,  as  elsewhere, 
depends  on  one  or  both  of  two  causes — 'increased  intra- 
vascular pressure,  decreased  strength  of  vasciilar  wall.  Local 
increased  blood  pressure  is  a  common  cause.  In  optic  neiuitis 
with  much  constriction  of  the  veins,  the  whole  fundus  may  be 
covered  with  extravasations  (PI.  YI,  1).  Similar  extravasa- 
tions may  attend  all  forms  of  retinitis.  Greneral  increased  blood 
pressiire  is  a  rare  cause,  no  doubt  from  the  efficient  support  of 
the  retinal  vessels,  as  just  explained.  Now  and  then  it  is  seen 
when  hypertrophy  of  the  left  ventricle  can  tell  imduly  on  the 
vascular  system.    It  sometimes  occurs  in  the  peculiar  vascular 


26 


MEDICAJ.  Ol'HTHAl.MOSCOPY. 


condition  whioli  attends  an-ested  menstruation  ;  more  rarely 
stm  in  suppression  of  some  other  habitual  discliarge. 

In  some  cases  of  heart  disease,  especially  when  conjoined 
with  degenerated  ^'essels,  and  occasionally  in  cases  of  an-ested 
menstruation,  numerous  extravasations  occur  into  the  retina, 
with  signs  of  parenchymatous  retinitis,  vascular  distension,  and 
diffuse  cloudiness.  This  condition  has  been  called  "  hsemor- 
rhagic  retinitis."  It  may  occui-  without  any  recognizable 
cardiac  disease,  and  is  often  imilateral,  in  apparently  healthy 
persons  after  middle  life.  Mr.  Hutchinson  beheves  that  it  is 
often  associated  ^dth  gout  (q.  v.). 

Degeneration  of  the  retinal  vessels  is  a  frequent  cause  of 
hasmorrhage,  although  it  is  not  often  that  it  can  be  demon- 
strated post-mortem.  It  is  probably  owing  to  this  degenera- 
tion that  retinal  extravasations  are  so  common  in  certain 
general  blood  diseases,  especially  in  kidney  diseases  and 
diabetes,  pernicious  antemia,  leucocythasmia,  ague,  purpura, 
scm'vy,  and  pyaemia,  and  many  exhausting  conditions,  such 
as  over-lactation.  In  some  of  these  cases,  as  pyaemia  and 
leucocytheemia,  the  blockade  of  vessels  may  assist.  Capillary 
anemisms  from  a  case  of  retinal  hasmorrhage  in  diabetes  are 
sho"\vn  in  PI.  XVI.  11,  and  diseased  capillaries  in  renal 
retinitis  m  Fig.  10  of  the  same  plate.  Jaundice  is  commonly 
given  as  a  cause  of  retinal  haemorrhage,  but  only  one  or  two 
instances  are  on  record. 

Apart  from  these  blood  diseases,  retinal  haemorrhage  is 
common  in  sunple  senile  vascidar  degeneration.  In  all  con- 
ditions its  occurrence  is  of  importance,  on  accomit  of  its  occa- 
sional association  with  cerebral  haemorrhage. 

Sometimes  retinal  haemorrhage  results  from  blows  upon  the 
eye  or  skull.  Earely  haemorrhages  are  obsers^ed  in  yoimg 
persons  without  discoverable  cause. 

The  prognosis  depends  on  the  position  of  the  haemorrhage, 
and  on  the  extent  to  which  its  causes  are  imder  control.  It 
is  worse  when  there  are  signs  of  general  retinitis. 

The  chief  local  treatment  is  the  apphcation  of  cold  and 
gentle  pressure  on  the  eyeball,  to  give  temporary  support 
to  the  vessels,  and  obtain  contraction.     Other  measm-es  are 
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those  suited  for  the  general  state,  and  for  hcemorrhage  else- 
where. 

Hasmorrhages  from  the  choroidal  vessels  are  extremely  rare, 
and  possess  little  medical  significance. 

Thrombosis. — Thrombosis  in  retinal  vessels  is  not  common, 
but  is  occasionally  observed  in  smaller  branches  of  the  veins. 
The  vessels  lose  their  double  contour — i.e.,  their  central  reflec- 
tion disappears,  and  they  appear  dark  and  large,  their  branches 
being  unduly  conspicuous.  The  condition  usually  depends  on 
local  causes,  and  has  little  general  significance. 

Thrombosis  has  been  observed  in  the  retinal  artery  with 
ocular  signs  identical  with  those  of  embolism,  to  be  described 
immediately.  In  a  case  recorded  by  Sichel  it  was  conjoined 
with  foci  of  softening  and  small  haemorrhages  in  the  brain. 
Thrombosis  in  the  ophthalmic  artery  occurs  as  a  very  rare 
event,  and  probably  always  as  the  result  of  thrombosis  in  the 
internal  carotid.  I  am  not  aware  that  anj^  case  has  been 
observed  diu"ing  life,  but  the  signs  of  its  occurrence  would 
probably  be  those  of  incomplete  obstruction  of  the  retinal  and 
choroidal  vessels,  a  partial  circulation  being  maintained  by 
the  communication  between  the  orbital  and  facial  arteries.* 

*  Some  years  ago  I  made  a  necropsy  on  a  case  in  which  this  accident  had 
occurred.  The  patient,  an  aged  man,  had  suffered  from  cerebral  softening 
itt  the  region  supplied  by  the  left  middle  cerebral  artery,  which  was  much 
diseased  A  fortnight  or  three  weeks  before  his  death,  there  was  no  ocular 
or  ophthalmoscopic  change.  He  lay  in  a  comatose  condition,  and  his  eyes 
were  not  again  examined.  Post-mortem  a  recent  clot  was  foimd  extending 
down  into  the  intra- cranial  portion  of  the  left  internal  carotid,  fully  dis- 
tending it,  and  passing  also  into  the  commencement  of  the  ophthalmic  artery, 
which  was,  however,  near  the  eyeball,  pervious,  beiag  only  narrowed  by  clot. 
The  eyeball  was  quite  rotten,  the  sclerotic  of  a  brownish  colour,  and  giving 
way  before  the  scissors  like  brown  paper  The  retina  was  greatly  atrophied, 
reduced  to  two-thirds  of  its  norma]  thickness.  Its  several  layers  were  no 
longer  recognizable  The  outer  half  was  occupied  by  a  thick  layer  of  nuclei, 
apparently  representing  the  two  nuclear  layers.  Its  imier  half  consisted  of 
a  series  of  lacunae,  limited  by  the  remains  of  the  thickened  vertical  fibres. 
No  nerve-fibre  layer,  ganglion  cells,  or  molecular  layers  could  be  discovered. 
A  case  of  the  same  character,  but  in  which  a  freer  collateral  circulation  was 
established  and  the  retinal  changes  were  slighter,  has  been  recorded  by 
Virchow,  and  is  described  further  on  in  the  section  on  Softening  of  the 
Brain. 
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Embolism. — The  central  artery  of  the  retina  is  not  unfre- 
quently  occhicled  by  an  embolus,  and  the  occun-ence  is  of 
much  medical  interest.  Nowhere  else  can  the  phenomena  of 
vascular  occlusion  be  observed  during  life.  The  accident  is 
commonly  the  consequence  of  heart  disease,  and  sometimes  is 
the  fh'st  thing  which  draws  attention  to  the  existence  of  the 
cardiac  affection.  It  was  so  in  Case  48  appended.  Embolic 
infarction  in  other  organs  always  coexists,  and  the  ocular 
accident  may  indicate  the  nature  and  disturbance  elsewhere. 
It  occasionally  coexists  with  cerebral  embolism,  and  may 
furnish  a  warning  of  the  probability  of  the  latter,  as  in  one 
case  recorded  by  Landesberg,  in  which  the  ocular  emboHsm 
was  followed,  a  week  later,  by  loss  of  consciousness  and  hemi- 
plegia. The  patient  sixtfered  at  different  periods  from 
embolism  of  each  retinal  and  one  cerebral  artery.  The 
cerebral  and  ocular  accidents  may  occur  simultaneously,  as  in 
Case  47.  The  diagnosis  of  cerebral  embolism  is  usually  suffi- 
ciently clear  without  it,  but  its  occiu'rence  is  an  important 
corroborative,  and  almost  demonstrative,  proof  of  the  nature 
of  the  cerebral  lesion.  Ketinal,  as  cerebral,  emboKsm  is 
rather  more  frequent  on  the  left  than  on  the  right  side.  Its 
common  origin  is,  as  ah-eady  stated,  cardiac  disease,  espe- 
cially mitral.  It  has  also  been  observed  in  atheroma  of  the 
aorta  and  in  febrile  diseases,  pregnancy,  and  Bright's  disease, 
probably  fi'om  the  formation  of  a  clot  and  its  detachment. 

The  position  of  the  obstruction  may  be  in  the  trunk,  or  in 
one  of  the  branches.  In  each  case  there  is  sudden  and  com- 
plete loss  of  sight,  persistent  when  the  obstruction  is  in  the 
trimk  and  is  permanent.  In  rare  cases  the  loss  of  sight  is  not 
instantaneous,  but  comes  on  in  the  course  of  a  few  minutes, 
commencing  at  the  peripher3^  When  the  obstruction  is  in  a 
branch,  the  loss  of  sight  usually  rapidly  clears,  except  from  that 
portion  of  the  retina  which  is  supplied  by  the  occluded  vessel. 

The  arteries  beyond  the  obstruction  ai-e  deprived  of  their 
supply  of  blood  and  contract,  so  that  to  the  ophthalmoscope 
they  appear  as  fine  lines  only  (PI.  XII.  2).  They  commonly, 
however,  retain  then-  red  coloiu',  because  the  contraction  does 
not  obliterate  theii"  cavity,  although  reducing  it  ahnost  to 
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capillary  dimensions,  and  there  is  still  a  narrow  column  of 
blood  within  them.  Towards  the  periphery,  however,  they 
are  so  small  as  to  he  invisible.  The  delicate  wall  of 
the  vessel  is  nm-ecognizable,  except  in  the  larger  vessels, 
where,  on  account  of  its  contracted  state,  it  is  more  distinct 
than  normal,  and  appears  as  a  white  line  on  each  side,  bound- 
ing the  narrow,  red  column.  When  the  obstruction  is  com- 
plete and  a  collateral  circulation  is  established,  the  red  column 
may  disappear,  and  only  a  white  line  indicate  the  position  of 
the  empty  vessel,  which  gradually  becomes  transfonned  into 
fibrous  tissue  (PI.  XII.  3).  The  arterial  branch  which  passes 
upwards  and  to  the  left  is  represented  only  by  a  branching 
white  line,  while  one  which  passes  vertically  upwards,  and  is 
not  quite  empty,  is  bounded  on  each  side  by  a  white  line. 

The  veins  are  narrowed,  but  less  than  the  arteries.  They 
are  sometimes,  but  not  always,  broader  towards  the  periphery 
than  near  the  disc. 

The  optic  disc  is,  at  first,  and  usually  always,  much  paler 
than  normal.  The  retina  imdergoes  very  marked  changes, 
consequent  on  the  disturbance  of  its  nutrition.  It  presents 
a  greyish  or  white  opacity,  always  most  marked  around  the 
macula  lutea  (PI.  XII.  2.)  and  commonly  also  conspicuous 
around  the  disc.  This  opacity  may  come  on  in  a  few  hours, 
but  sometimes  not  for  some  days.  The  opacity  usually  stops 
short  of  the  fovea  centraHs,  lea^dng  it  of  a  bright  red  colour, 
so  red  that  it  was  thought  to  be  extravasation,  but  it  is  now 
generally  believed  that  the  tint  is  merely  the  effect  of  contrast 
with  the  adjacent  pale  opacity.  The  latter  is  believed  to  de- 
pend on  oedema  of  the  nerve-fibre  layer,  and  the  thinness 
of  that  layer  at  the  fovea  centralis  to  be  the  cause  of  the 
usual  freedom  of  that  part  from  opacity  (Liebreich).  But 
occasionally  the  fovea  may  be  as  opaque  as  its  vicinity,  as 
in  Case  47  (PL  XII.  2).  Here  I  found  the  opacity  to  de- 
pend on  much  graver  structiu-al  alterations  than  are  usually 
supposed  to  exist.  Besides  evidences  of  oedema,  there  was  an 
infiltration  of  aU  the  retinal  layers  with  lymphoid  cells,  similar 
to  those  of  the  nuclear  layers,  so  that  the  thickened  vertical 
fibres  were  the  only  structural  elements  which  could  be 
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distingmslied.  The  layer  of  rods  and  cones  was  destroyed, 
probably  during  life,  in  the  region  of  the  macula,  because  the 
pigment- epithelium  was  in  contact  with,  and  adherent  to,  the 
outer  nuclear  layer.  In  other  places,  the  thickened  vertical 
fibres  were  widely  separated. 

Htemorrhages  are  rare  in  embolism  of  the  tnmk  of  the 
retinal  ai-tery.  The  opacity  commonly  disappears  in  the  course 
of  a  few  weeks,  but  may  leave  white  spots,  due  to  foci  of 
degeneration.    The  optic  disc,  white  from  the  first,  may  have 


Fig.  3  —  Embolism  of  the  Ceutral  Artery  of  the  Retina  (Case  -17  ;  PI.  Xll.  2) 
—Longitudinal  section  through  the  artery,  one-eighth  of  an  inch 
(3  mm.)  behind  the  eyeball.  On  each  side  the  nerve  fibres  are  indi- 
cated, and  between  these  and  the  vessel  is  much  loose  connective 
tissue.  Within  the  contracted  vessel  is  an  oval  granular  mass,  and  in 
front  of  this  is  a  small  round  body  (  x  300j. 

its  edges  a  Kttle  clouded,  Avhen  the  opacit3^  in  its  neighbom-- 
hood  is  considerable,  or  it  may  renuiin  clear.  In  most  cases 
tlie  pallor  persists  and  increases,  and  passes  into  the  Avhiteness 
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of  atrophy,  which  resembles  closely  simple  atrophy,  except  in 
the  extremely  small  size  of  the  vessels. 

The  plug  has  in  several  cases  been  found  after  death, 
commonly  just  behind  the  bifurcation  of  the  artery,  in  other 
cases  in  its  course.  In  Case  46  (PI.  XII.  2),  the  artery 
in  the  nerve  contained  an  oval  granular  embolus  (Fig.  3). 
Other  smaller  fragments  were  seen  in  the  narrowed  arteries, 
upon  the  disc. 

Yery  rarely  the  circulation  gets  re-established  by  the  normal 
com-se.  Columns  of  blood  appear  in  the  arteries,  in  part 
broken,  and  for  a  long  time  easily  broken  by  pressure.  The 
arteries  continue  below  normal  size.  Yision  may  be  recovered, 
especially  at  the  periphery,  rarely  at  the  centre.  Commonl}', 
however,  obstruction  remains  complete. 

The  retinal  artery  is  regarded  as  a  "  terminal  "  artery, 
i.e.,  one  that  has  no  anastomoses.  In  most  cases  very  little 
collateral  cu'culation  is  set  up  :  the  arteries  remained  narrowed 
to  lines  as  far  as  they  can  be  traced.  But  they  are  visible  in 
almost  all  cases  as  red,  not  as  white,  lines.  Hence  they  must 
contain  blood,  persistent  and  therefore  circulating,  which  has 
come  from  some  sHght  collateral  anastomoses,  or  from  the 
obstruction  being  incomplete. 

Sometimes  a  much  more  considerable  circulation  is  estab- 
lished. In  PI.  XII.  2,  for  instance,  the  arteries  are  filiform 
only  upon  the  disc,  and  as  far  as  they  remain  unbranched  ; 
beyond  this,  they  have  nearly  their  normal  size.  A  similar 
case  has  been  recorded  by  Knapp.  This  points  strongly  to 
the  establishment  of  a  collateral  circulation,  probably  by  con- 
nection with  the  long  ciliary  arteries,  although,  in  the 
researches  of  Leber,  such  connections  could  not,  in  the  normal 
condition,  be  demonstrated.  It  is  commonly  supposed  that 
the  chief  connection  between  the  retinal  and  ciHary  vessels  is 
by  means  of  the  vessels  of  the  optic  disc,  but  it  is  ceriainly 
not  by  such  means  that  a  collateral  circulation  takes  place, 
for  the  pallor  of  the  disc  is  due  to  ansemia,  and  is 
almost  universal  in  cases  of  embolism.  Moreover,  the 
arteries  are  never  filled  in  the  neighbourhood  of  the  disc,  but 
at  a  distance  from  it.    A  collateral  circulation  in  tlie  disc 
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may  maintain  the  blood  supply  needful  to  preserve  the  red 
colour  of  the  filiform  arteries,  but  certainly  does  not  maintain 
the  peripheral  circulation  in  most  of  the  cases.  Probably,  as 
Mauthner  has  suggested,  there  are,  in  different  cases,  very 
variable  anastomoses. 

In  PI.  XII.  3,  the  vessel,  which  is  still  pervious,  though 
narrowed,  is  bordered  for  a  distance  by  the  fine  white  line 
indicating  the  wall  thickened  by  contraction.  The  blood 
column  within  it,  narrow  as  it  is,  still  presents  a  central  reflec- 
tion, and  towards  the  periphery  the  vessel  again  widens  out 
exactly  as  in  the  other  case,  shown  in  Fig.  2  of  the  same  plate. 
This  broadening  of  the  peripheral  portion  of  the  vessel  neaiiy 
to  its  normal  calibre  indicates  that  blood  enters  it  bej'^ond  the 
narrowed  portion  by  some  junction  with  other  arteries.* 

In  partial  emboHsm  the  segment  of  the  retina,  to  which  the 
occluded  branch  goes,  becomes  opaque,  and  is  sometimes  the 
seat  of  numerous  haemorrhages.  Both  opacity  and  extrava- 
sations ultimately  disappear.  The  corresponding  portion  of 
the  optic  disc  may  be  normal,  as  in  the  case  shown  in  the 
figure,  or  it  may  be  atrophied.  In  one  case  on  record  it  was 
hypersemic  (Be  Wecker).  The  corresponding  vein  is  at  fu'st 
distended,  afterwards  smaller  than  normal. 

Embolism  of  the  trunk  of  the  central  artery  commonl}' 
causes  complete  and  persistent  loss  of  sight.  When  the 
occlusion  is  of  a  single  branch,  there  may  be  a  complete 
initial  loss  of  sight,  due  probably  to  the  plug  causing  a 
temporary  obstruction  in  the  trunk  of  the  artery  before  it 
passed  on  to  the  branch  in  which  it  was  arrested.  Occa- 
sionally in  such  cases,  the  blindness  has  remained  complete, 
although  the  ophthalmoscope  afterwards  demonstrated  that 
only  one  branch  of  the  artery  was  occluded.  The  general 
retinal  antemia  may,  in  such  cases,  have  been  so  prolonged  that 
the  nerve  elements  suffered  a  shock,  damaging  their  nutrition 

*  It  is  greatly  to  be  desired  that,  in  any  post-mortem  examination  of  a  case, . 
in  whicli  there  has  been  embolism  of  the  retinal  artery,  and  in  which  such  col- 
lateral circulation  is  established,  a  ligature  should  be  placed  aroimd  the  artery, 
or  around  the  optic  nerve,  in  front  of  the  entrance  of  the  arteiy,  and  the  oph- 
thalmic artery  then  injected,  so  as  to  discover  the  channels  by  which  the  cir- 
culation is  established,  and  whi(!h  elude  observation  under  uormiil  conditions. 
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beyond  the  power  of  recovery  on  the  succeeding  restoration  of 
the  circulation.  Commonly,  in  such  cases,  the  permanent  loss 
is  of  a  portion  of  the  field  corresponding  to  the  distribution 
of  the  branch  plugged.  When  this  is  one  of  two  primary 
divisions  of  the  artery,  the  loss  may  amount  to  one  half  of 
the  field ;  when  of  a  smaller  branch,  to  a  quadi^ant,  or  the 
like.  There  was  a  loss  of  nearly  one-half  in  Case  48  (PI.  XII. 
Fig.  2),  in  which  one  branch  running  upwards  and  inwards  is 
completely  obliterated,  and  others  running  upwards  and  out- 
wards are  partially  obliterated.  The  loss  was  that  shown  in 
the  adjacent  diagram  of  the  field  of  ^dsion  (Fig.  4). 


Fig.  4. — Diagram  of  Left  Field  of  Vision  in  partial  embolism  of  the 
central  artery  of  the  retina  (Case  48). — The  shaded  area  indicates  the 
portion  of  the  field  in  which  sight  was  lost.  The  asterisk  indicates  the 
position  of  the  fi:sing  point,  the  dot  that  of  the  blind  spot. 

Occasionally,  sudden  blindness  has  occurred,  and  the  retinal 
arteries  have  appeared  narrow,  recovering  their  normal  size 
after  a  short  time,  with  restoration  of  vision.  This  has  been 
attributed  to  a  plug  in  the  ophthalmic  artery  behind  the 
origin  of  the  retinal  artery,  but  moved  on  into  an  orbital 
branch  of  the  artery  which  possesses  anastomoses. 

Arterial  ischcemia,  similar  to  that  which  results  from 
embolism,  may  occur  in  consequence  of  a  retro-ocular 
haemorrhage  aroimd  the  artery  compressing  it.  The  ophthal- 
moscopic distinction  f)f  this  from  embolism  is  uncertain,  and 
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probably  depends  rather  on  the  incompleteness  of  the 
ultimate  obstruction,  than  on  any  differences  in  the  early 
retinal  appearances.  It  may  occur  in  cases  in  which  there  is 
a  general  tendency  to  hasmorrhage,  and  may  be  the  precursor 
of  cerebral  extravasation.  An  interesting  case,  probably  of 
this  character,  is  related  by  Mr.  Hutchinson.* 


THE  OPTIC  NERVE. 

The  alterations  in  the  optic  nerve,  as  seen  at  its  entrance 
into  the  eye,  are  among  the  changes  in  the  fundus  octdi  of 
greatest  importance  to  the  physician.  It  may  be  weU,  before 
describing  those  changes,  to  consider  some  points,  regarditig 
its  structure  and  appearance,  a  knowledge  of  which  is  essential 
for  a  correct  understanding  of  the  pathological  changes. 

In  the  optic  disc  we  have  presented  to  view  the  termination 
of  a  nerve — a  structure  consisting  of  nerve  fibres,  a  Httle 
supporting  connective  tissue  (especially  abundant  aroimd  the 
central  vessels),  and  a  number  of  blood  vessels,  for  the  most 
y  part  capillaries,  which  confer  on  the  disc  its  tint.  The  nerve 
fibres  radiate  and  spread  out  in  the  retina,  but  not  equally  on 
all  sides,  being  few  on  the  temporal  side,  towards  the  macula 
lutea,  and  numerous  on  the  nasal  side  and  especially  above 
and  below.  The  minute  vessels  of  the  disc  are  derived  pai-tly 
from  the  posterior  ciliary  (choroidal)  arteries,  and  partly  from 
the  central  retinal  artery,  twigs  from  both  of  which  commonly 
imite  in  foiming  the  "  circle  of  Haller,"  a  series  of  vessels 
which  surround  the  optic  nerve  behind  the  disc.  The  con- 
nective tissue  between  the  bundles  of  nerve  fibres  is  small  in 
quantity,  but  contains  a  few  nuclei.  The  oi^euing  in  the 
sclerotic  is  ftmnel-shaped,  the  wider  part  being  posterior. 
The  termination  of  the  nerve  fits  pretty  closely  into  the  inner, 
smaller  part  of  the  opening,  while  the  space  between  the 
nerve  and  its  outer  sheath,  "  vaginal  space,"  passes  up  into 
the  posterior  part  of  the  opening  (PI.  XIII.  Fig.  4). 

*  "  Oph.  Hosp.  Rop.,"  October,  1874,  p.  ol. 
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The  separation  of  the  optic  nerve  fibres  to  radiate  into  the 
retina  leaves  the  central  hollow  known  as  the  physiological 
cup,  the  size  and  depth  of  which  are  determined  hy  the 
arrangement  of  the  nerve  fibres.  The  vessels^  are  chiefly 
developjed  among  the  nerve  fibres  and  towards  the  surface  of 
the  disc,  and  hence  the  central  cup  is  alwaysmuch  paler  than 
the^eriphery.  It  is  commonly  white,  but  sometimes  mottled 
grey  from  the  reflection  of  the  white  trabeculse  of  the 
"lamina  cribrosa,"  which  closes  in  the  sclerotic  foramen, 
and  thi'ough  the  meshes  of  which  the  greyer  nerve  fibres 
pass.  The  tint  of  the  circumferential  portion  of  the  disc 
is,  as  already  explained,  deepest  where  the  nerve  fibres  are 
most  niimerous,  and  hence  the  nasal  half  of  the  disc  is 
naturally  much  redder  than  the  temporal  half.  '  The  arrange- 
ment of  thenerve  fibres  also  causes  the  side  of  the  central 
cup  to  be  steep  on  the  nasal  and  shallow  on  the  temporal 
side,  the  difference  being  proportioned  to  the  inequality  with 
which  the  nerve  fibres  are  distributed.  When  the  fibres  are 
almost  all  packed  on  the  nasal  side,  the  cup  may  be  very 
large,  and  extend  on  the  temporal  side  to  the  margin  of  the 
disc.    Often,  however,  there  is  no  paler  central  cup. 

The  boundary  of  the  "disc,"  as  commonly  recognized,  is  the 
choroidal  ring,  i.e.,  the  edge  of  the  opening  in  the  choroid 
corresponding  to  that  in  the  sclerotic.  The  latter  is  usually 
the  smaller  of  the  two,  and  hence  a  narrow  rim  of  sclerotic 
commonly  appears  within  the  choroidal  edge,  and  is  known 
as  the  "sclerotic  ring."  It  is  often  visible  only  on  one  side. 
At  the  passage  of  the  nerve  fibres  over  the  edge  of  the  scle- 
rotic, they  curve  a  little  above  the  level  of  the  retina,  and 
this  slight  prominence  has  suggested  the  name  of  "  optic 
papilla,"  as  a  designation  for  the  termination  of  the  optic 
nerve. 

The  trunk  of  the  optic  nerve  possesses  a  double  sheath  : 
the  inner  is  delicate,  closely  invests  the  nerve,  and  is  con- 
tinuous with  the  pia  mater  of  the  brain.  The  outer  sheath  is 
thicker  and  fibrous,  blends  in  front  with  the  sclerotic,  and  is 
continuous  at  the  optic  foramen  with  the  dura  mater.  There 
is  not,  as  was  once  tliought,  a  reflection  of  the  araclmoid  at 
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the  optic  foramen,  and  thus  the  vaginal  space  of  the  optic 
nerve,  i.e.,  that  within  the  outer  sheath,  is  continuous  with 
the  subarachnoid  space  around  the  brain.  This  vaginal  space 
is  traversed  by  tracts  of  tissue  connecting  the  two  sheaths. 
At  the  anterior  extremity  of  the  nerve,  it  passes  within  the 
posterior  part  of  the  sclerotic  opening,  and  is,  according  to 
some  authorities,  closed ;  but,  according  to  others,  it  is 
continuous  with  lymphatic  spaces  in  the  substance  of  the 
optic  nerve,  and  probably  also  in  the  retina. 

The  optic  nerve,  at  its  entrance  into  the  eye,  undergoes 
certain  pathological  changes  in  common  with  the  retina. 
When  the  retina  is  generally  inflamed,  and  when  it  is  atro- 
phied the  optic  "  papilla  "  participates  in  the  change.  But  it 
also  undergoes  inflammatory  changes  independently  of  the 
retina. 

The  pathological  conditions  of  the  disc  resolve  themselves, 
from  their  clinical  features,  into  two  groups, — increased  vascu- 
larity, commonly  with  increased  prominence;  diminished 
vascularity,  commonly  with  shrinking.  The  states  charac- 
terized by  the  former  are  more  or  less  inflammatory,  and 
are  often  included  under  the  generic  term  "optic  neuritis." 
Those  characterized  by  the  latter  signs  are  accompanied  by 
wasting  of  the  nerve  tissues,  and  are  included  imder  the 
generic  term  "  optic  nerve  atrophy." 

It  must  be  remembered  that  the  term  "optic  nerve  "  is  em- 
ployed in  two  senses — to  designate  the  whole  nerve  and  also 
its  intra- ocular  termination  as  seen  with  the  ophthalmoscope. 
To  prevent  the  confusion  arising  from  this  double  use  of  the 
words,  it  has  been  proposed  by  Leber  to  restrict  the  terms 
"  optic  nerve  "  and  "  oj)tic  neuritis  "  to  the  whole  nerve,  em- 
ploying only  the  words  papilla  and  papillitis,  to  designate 
the  intra-ocular  termination  of  the  nerve  and  its  inflamma- 
tion. This  distinction  has  not,  however,  come  into  general 
use  in  this  coimtry.  The  custom  of  employing  the  tenn 
"  optic  neuritis  "  as  a  designation  for  the  intra-ocular  inflam- 
mation, makes  it  inconvenient  to  restrict  it  to  inflammation 
of  the  nerve  trunk,  but  for  the  former  condition  the  name 
"  papillitis  "  is  very  useful. 
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The  characters  of  these  morbid  states  may  be  thus  tabu- 
lated : — 

A.  — Morbid  states  of  the  oj)tic  nerve,  characterized  by  increased 

vascularity  or  signs  of  inflammation. 

1.  Simple  congestion  of  the  disc;  imdue  vascularity, 

redness,  the  edge  softened,  but  not  obscured,  and 
no  swelling. 

2.  Congestion  with  oedema  of  the  disc  (slight  neuritis 

or  papillitis) ;  increased  redness,  with  sHght  swell- 
ing ;  obscuration  of  the  edge  of  the  disc,  complete 
to  the  direct  examination,  incomplete  to  indirect 
examination. 

3.  Neuritis,  or  papillitis ;  increased  redness  and  swell- 

ing, with  obscuration  of  the  edge  of  the  disc,  com- 
plete in  degree,  partial  or  total  in  extent. 

B.  — Diminished  vascularity  and  signs  of  wasting. 

1.  Simple  atrophy ;   increased  pallor  from  the  first ; 

"  primary  atrophy." 

2.  Congestive  atrophy ;  secondary  to  congestion ;  pallor 

slowly  succeeding  simple  congestion. 

3.  Neuritic  atrophy,  succeeding  pronoimced  neuritis ; 

"  consecutive  atrophy,"  "  papillitic  atrophy." 

A.  —  MORBID    STATES     CHARACTERIZED    BY  INCREASED 

vascularity  of  tee  disc,  often  with  signs  of 
inflammation. 

1.  Simple  Congestion. 

Increased  redness  is  the  universal  expression  of  tissue 
hypera3mia.  But  it  is  of  less  value  as  a  sign  of  hypersemia  of 
the  optic  disc  than  in  the  case  of  most  tissues,  on  account  of 
the  great  variation  in  the  amount  of  natural  redness  (p.  4). 
Attention  to  tint  of  disc  alone  is  a  prolific  source  of  error  in 
ophthalmoscopy.  It  is  as  if  a  small  portion  in  the  centre  of 
the  cheek  were  examined  to  determine  whether  or  not  there 
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was  pathological  liyperaemia.  Nevertheless,  abnormal  rednens 
of  the  disc  does  occur  as  a  morbid  state,  and,  although  in 
itself  a  sign  of  little  value,  it  derives  importance  from  certain 
concomitant  conditions.  It  is  significant  (o)  when  it  possesses 
special  characters  to  be  immediately  described;  {h)  when 
developed  under  observation;  and  (c)  when  it  is  notably 
greater  in  one  eye  than  in  the  other  :  and  even  in  the  latter 
case  there  is  room  for  error  in  the  possibility  of  a  natural 
difference,  or  that  the  paler  eye  may  present  an  abnormal 
decrease  in  redness. 

There  are  certain  characters  which  aid  very  much  in  the 
recognition  of  the  pathological  increased  vascularity.  First, 
morbid  redness  always  has  a  tendency  to  invade  the  physio- 
logical cup,  and  often,  especially  when  the  cup  is  small  and 
shallow,  to  obscure  it  altogether.  Secondly,  pathological 
redness  has  a  tendency  to  render  the  sclerotic  ring  or  the 
edge  of  the  choroid  indistinct ;  to  blur  the  sharpness  of  the 
outline  of  the  disc.  The  change,  when  veri/  slight,  may  be 
best  appreciated  by  examination  with  the  indirect  image 
(PL  I.  1).  It  is  due  to  the  circumstance  that  the  seat  of  the 
vascularity  is  the  layer  of  nerve  fibres,  and  it  may  extend  in 
front  of  the  edge  of  the  disc ;  and  it  is  often  attended  with  a 
little  swelling  of  the  nerve  fibres  or  effusion  of  fluid,  which 
conceal  the  structui-es  beyond.  The  tei-m  "  congestion  "  is,  I 
think,  best  restricted  to  those  cases  in  which  the  increased 
Vascularity  exists  alone,  with  so  Httle  structui-al  change,  that 
the  edge  of  the  disc  can  still  be  perceived,  by  both  methods 
of  examination,  although  not  so  sharp  as  natm'al. 

The  redness  is  different  from  the  ordinary  tint  of  the 
discs.  It  is  brighter,  softer,  somewhat  velvety  in  aspect, 
sometimes  finely  stippled.  Occasionally,  however,  the  tint 
of  a  disc  thus  changed  may  be  positively  paler  than  normal, 
although  the  uniformity  of  the  colour,  and  the  softened 
edge,  afford  evidence  of  the  pathological  character  of  the 
change  on  which  it  depends.  This  paler  tint  is  often  seen 
when  the  condition  is  passing  into  atrophy.  The  retinal 
vessels  are  usually  unchanged ;  their  walls  are  often  con- 
spicuous, by  contrast  with  the  redness  of  the  disc,  as  white  lines 
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bounding  the  blood  column,  and  any  white  connective  tissue 
which  smTOunds  them  at  the  point  of  emergence  is  also  un- 
duly conspicuous  (PI.  I.  2).  The  appearance  is  suggestive 
of  the  white  tissue  being  a  pathological  result  of  the  hyper- 
aemia.  It  is  probable  that  it  is ,  so,  but  it  is  too  common 
as  a  physiological  condition  for  its  presence  to  have  much 
value.  Its  distinctness  possesses  a  little  significance,  as  due 
to  the  invasion  of  the  middle  of  the  disc  by  the  hypersemia. 
Occasionally,  when  the  hyperaemia  of  the  disc  is  the  expres- 
sion of  graver  changes  behind  the  eye,  the  vessels  may  be 
narrowed  in  consequence  of  retro-ocular  pressure. 

The  condition  thus  described  as  "simple  congestion  "  of  the 
disc  is  usually  a  chronic  state,  and  corresponds,  probably,  to 
the  condition  which  has  been  described  by  Dr.  Chfford 
Allbutt  as  "  chronic  neuritis."  The  evidence  that  there  is 
actual  inflammation  does  not  seem  sufficient  to  warrant  the 
application  to  this  state  of  the  term  "  neuritis,"  especially  as 
there  are  forms  of  true  neuritis  characterized  by  extreme 
chronicity.  It  is  rare,  I  think,  that  such  simple  hypersemia 
is  the  first  stage  of  an  actual  neuritis.  In  the  latter,  swelling 
comes  on  pari  passu  with  the  hypersemia — i.e.,  congestion 
with  oedema,  rather  than  simple  congestion,  is  the  first  stage 
of  neuritis.  The  simple  congestion  is  seen  as  a  substantive 
condition  in  many  cases,  commonly  preceding  atrophy.  It 
is  sometimes  the  expression  of  a  state  of  congestion  and 
degeneration  in  the  whole  optic  nerve,  but  is  sometimes 
apparently  limited  to  the  optic  disc.  It  may  occur  as  a 
consequence  of  injuries,  blows,  &c.,  in  the  neighbom-hood  of 
the  eye,  and  may  constitute  the  fixst  stage  of  the  condition 
described  by  Mr.  Hutchinson  as  tobacco  amaurosis.  It  occurs 
also,  probably,  from  other  toxic  agents,  as  lead.  It  has  been 
observed  by  Dr.  Allbutt  in  general  paralysis  of  the  insane  ; 
and,  although  some  other  observers  have  failed  to  find  it,  one 
case  imder  my  observation  presented  it  very  distinctly.  It 
has  also  been  desciibed  by  Dr.  Allbutt  as  accompanying 
atrophy  in  locomotor  ataxy  ;  but  in  that  disease,  although 
often  looked  for,  it  has  not  been  found  by  others  or  by 
myself.    It  is  sometimes  present  in  cases  in  which  there  is 
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reason  to  believe  a  similar  condition  exists  in  the  brain.  The 
figures  PI.  I,  1  and  2  are  from  a  patient  with  cerebral 
embolism  in  whom  the  condition  came  on  in  association  with 
secondary  brain  irritation — mental  failure  and  rapid  wasting 
in  the  paralyzed  limbs  (Case  25).  I  have  seen  a  similar 
appearance  in  acute  mania.  Microscopical  examinations  of 
the  disc  in  this  state  are  rare.  Dr.  Cliiford  Allbutt  examined 
one  case  and  found  only  distension  of  the  minute  vessels  with 
that  granular  degeneration  of  the  nerve  fibres  found  in  all 
forms  of  atrophy. 

Optic  Neuritis  or  Papillitis. 

Congestion  v^^ith  OEdema  (PI.  I.  3  and  4)  is  really 
the  first  stage  of  papillitis.  The  normal  rosy  tint  of  the  disc 
becomes  increased ;  its  edge  is  blurred,  but  is  recognisable 
on  indirect  examination.  There  is  a  pale  reflection  from 
the  adjacent  retina,  surrounding  the  disc  with  an  indistinct 
halo.  On  examining  the  disc  by  the  direct  method,  the 
morbid  appearance  is  much  more  marked.  The  edge  of  the 
disc  is  lost,  especially  on  the  nasal  side,  and  the  opacity  is 
seen  to  be  in  part  the  result  of  an  undue  distinctness  of  the 
radiating  striation  of  the  nerve  fibres  as  they  course  on  to  the 
retina.  It  must  be  remembered  that  this  striation  is  often 
visible  as  a  normal  condition,  especially  above  and  below. 
Where  the  aggregation  of  the  fibres  is  very  close,  the  central 
cup  being  of  large  size,  the  appearance  of  commencing 
oedema  may  be  closely  simulated.  In  the  latter  condition, 
however,  there  is  from  the  first  more  or  less  invasion  of  the 
central  cup,  which  soon  becomes  obscured.  The  increased 
vascularity  of  the  disc  may  be  striated  at  the  periphery.  There 
is  often  distinct  swelling.  The  centre  of  the  papilla  may  be, 
as  in  the  figures  refeiTed  to,  much  redder  than  the  periphery, 
on  account  of  the  slighter  central  swelling  allowing  the  vascu- 
lai'ity  of  the  disc  to  be  perceived.  In  the  periphery  the  tint 
of  the  choroid  is  concealed.  The  retinal  vessels  may  be 
normal,  or  the  vein  may  be  enlai'ged. 

It  is  important  to  note  that  the  direct  examination  renders 


CHANGES  IN  THE  OPTIC  NERVE  NEURITIS. 


41 


these  changes  more  distinct.  If  the  obscuration  of  the  edge 
of  the  disc  is  apparent  only,  in  consequence  of  the  similarity 
in  tint  of  the  disc  and  the  adjacent  choroid,  the  edge  of  the 
disc  is  more  distinct  on  direct  than  on  indirect  examination. 
When  the  indistinctness  of  the  edge  is  due  to  the  opacity  of 
the  structures  in  front  of  it  (except  in  the  very  slightest  form), 
the  edge  is  less  distinct  on  direct  than  on  indirect  examination. 
This  is  no  doubt  due  mainly  to  the  fact  that  the  plane  of  focus 
is  less  exact  in  the  indirect  method,  so  that  the  choroidal  edge 
and  the  tissue  in  front  of  it  are  in  view  at  the  same  time  ; 
whereas  the  higher  magnification  and  more  exact  focus  of  the 
direct  method  of  examination  illuminates  the  tissues  in  front 
of  the  edge  so  as  to  increase  the  concealment  of  the  latter. 
This  fact  will  often  be  found  of  service  in  distinguishing 
between  a  normal  redness  and  an  abnormal  obscuration  of  the 
disc.  Of  course,  it  will  not  distinguish  the  latter  from  the 
cases  just  mentioned,  in  which  there  is  a  slight  physiological 
obscuration  of  the  edge  by  nerve  fibres. 

This  condition  of  oedema  is  usually  an  acute  affection,  and 
is  commonly  the  first  stage  of  neuritis.  It  is  said  to  be  an 
effect  of  pressure  on  the  retinal  vein,  causing  passive  conges- 
tion of  the  retinal  vessels,  and  it  has  been  described  as  the 
result  of  the  general  passive  congestion  of  heart  disease.  In 
these  cases  it  may  be  associated  with  retinal  haemorrhages. 
It  may,  however,  occur  as  the  first  stage  of  neuritis  without 
the  least  sign  of  mechanical  congestion.  In  the  case  figured, 
there  was  probably  a  syphihtic  intra-cranial  node  or  growth. 

Neuritis  (Papillitis).* — From  congestion  vdth  oedema  to 
actual  inflammation  the  transition  is  one  of  degree.  It  seems 
better  to  restrict  the  term  neuritis,  or  papillitis,  to  those  cases 
in  which  the  swelling  and  opacity  are  sufficient  to  conceal  the 
edge  of  the  disc  to  both  direct  and  indirect  examination. 
This  condition  is  found  in  most  cases  to  result,  not  merely 
from  vascular  congestion  and  oedema,  but  from  changes  in 
the  nerve  fibres  and  connective  tissue,  such  as  we  regard  as 
evidences  of  inflammation.     The  change  may  completely  veil 

*  PI.  I.  5,  6,  II,  1,  III.,  IV.,  VI.,  VII. 
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the  whole  or  only  half  the  disc,  and  from  such  a  slight  degree  of 
neuritis  to  the  most  intense  form,  we  may  have  every  gradation, 
characterized  by  very  considerable  differences  in  appearance. 

These  differences  in  the  appearance  of  the  discs  in  different 
cases,  and  supposed  differences  in  their  origin,  have  led  to  the 
estabhshment  of  certain  varieties  of  the  affection,  "  descending 
neuritis  "  and  the  "  choked  disc,"  "  stauungs-papilla."  The 
grounds  on  which  these  divisions  have  been  made  are, 
as  will  be  shown,  so  uncertain,  that  it  is  better  in  the  first 
place  to  consider  the  common  featm'es  which  aU  forms  of 
papillitis  possess.  The  supposed  varieties  and  theories  of 
this  origin  will  be  then  better  understood. 

A  case  of  optic  papillitis  of  considerable  intensity  presents, 
in  the  course  of  its  development,  certain  stages,  the  general 
features  of  which  are  usually  recognizable.  The  transition 
from  one  to  the  other  is,  of  course,  a  gradual  one,  and  discs 
are  seen  which  present  appearances  intermediate  between  the 
several  stages.  Moreover,  at  any  stage,  the  morbid  process 
may  stop  and  remain  stationary  for  a  time  and  then  recede. 
This  may  occur  spontaneously  or  as  the  result  of  treatment. 
Thus  certain  forms  of  neuritis  may  be  distinguished  according 
to  the  intensity  of  the  changes,  but  our  knowledge  of  the 
conditions  on  which  they  depend  seems  insufficient  at  present 
to  distinguish  them  as  varieties  otherwise  than  as  varieties  of 
intensity,  on  whatever  differences  of  mechanism  •  they  may 
ultimately  be  jiroved  to  depend. 

The  first  stage  of  optic  neuritis  is  that  which  has  been 
already  described  as  "  congestion  with  oedema ;"  a  condition 
of  increased  redness,  swelling,  and  cloudiness,  masking  the 
edge  of  the  disc  to  direct,  but  leaving  it  perceptible  to  indirect 
examination.  In  this  condition  the  microscope  reveals  no  sign 
of  tissue  inflammation.  The  second  stage,  that  of  actual,  but 
slight,  neuritis,  is  characterized  by  the  disappearance  of  the  edge 
of  the  disc  even  to  indirect  examination.  (PI.  I.  5).  The 
transition  from  the  disc  to  the  retina  is  gradual,  the  edge  is 
"  blurred,"  and  its  position  has  to  be  guessed  at.  When  this 
is  the  case  the  disc  always,  I  believe,  presents  changes  in  its 
tissue  elements  which  indicate  a  process  of  inflammation — 
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proliferation  of  nuclei,  escape  of  leucocytes,  and  degeneration 
of  nerve  structures — changes  similar  to  those  which  are 
regarded  in  aU  organs  as  indicative  of  inflammation. 

The  red  tint  of  the  disc  hecomes  more  marked,  so  that  it 
may  be  almost  the  same  as  that  of  the  adjacent  choroid,  or  it 
assumes  a  reddish  grey  tint,  which  is  very  characteristic.  The 
swelling  increases,  and  is  easily  recognized,  even  on  indirect 
examination,  by  the  relative  displacement  of  different  parts  on 
lateral  movements  of  the  lens.  The  striation  of  the  periphery, 
perceptible  in  the  first  stage,  increases,  but  becomes  redder. 
It  is  due  not  only  to  the  swelling  and  opacity  of  the  nerve 
fibres,  but  also  to  the  minute  vessels  which  course  between 
them.  In  the  centre  of  the  disc  the  redness  is  stippled  or 
uniform,  not  striated,  and  the  centre  is  commonly  distinctly 
darker  red  than  the  peripheral  portion  (PI.  I.  6),  The 
centre  may  be  red,  and  the  periphery  grey  red.  The  striated 
edge  passes,  by  gradation,  into  the  tint  of  the  adjacent  fimdus. 
The  physiological  cup  often  disapjDears  during  the  stage  of 
oedema ;  if  large,  a  trace  of  it  may  remain  to  the  stage  of 
commencing  neuritis,  but  is  rapidly  encroached  upon  and 
covered  in  by  the  swelling  of  the  papiUa  (see  PI.  III.  2,  in 
which  it  has  almost  disappeared) . 

White  lines  and  spots  are  not  uncommon,  especially  in  the 
cases  in  which  the  changes  remain  of  slight  degree.  They 
often  correspond  to  the  position  of  arteries  (PI.  Ill,  3). 
The  swelling  and  obscuration  may  involve  all  parts  of  the 
disc  equally,  especially  in  the  more  acute  forms  of  neuritis, 
or  it  may  be  much  more  marked  on  the  nasal  than  on 
the  temporal  side  of  the  disc.  The  difference  may  be  so 
great  that  the  position  of  the  edge  of  the  disc  may  be  dis- 
tinct on  the  temporal  side,  while  the  nasal  edge  is  completely 
obscured  by  opaque  tissue — a  condition  which  may  for 
brevity  be  termed  "  hemi-neuritis."  (PI.  Y.  1,  2,  4). 
Haemorrhages  are  not  uncommon  in  this  stage,  some- 
times on  the  surface  of  the  sweUing,  or  even  on  the  least 
changed  part  of  the  disc  (PI.  Y.  1)  or  just  beyond  its 
edge  (PI.  Y.  4).  They  are  always  small.  The  arteries 
usually  present  little  change  in  the  sHghter  stage  of  neuritis, 
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although  often  recognized  with  difficulty  on  account  of  the 
colour  of  their  blood  corresponding  to  the  tint  of  the  disc. 
They  are  a  little  concealed  at  their  emergence,  but  have  a 
nearly  straight  course.  The  veins  lose  their  central  reflection 
as  they  pass  down  the  sides  of  the  swelling,  and  appear  dark. 
They  may  or  may  not  present  dilatation,  indicative  of 
mechanical  congestion.  In  the  early  stage  of  papillitis  from 
tumour,  as  a  rule,  they  less  frequently  present  dilatation  than 
in  that  from  meningitis. 

As  the  papillitis  goes  on,  the  swelling  increases,  and  becomes 
often  so  great,  that  there  may  be  a  difficulty  in  seeing  the 
surface  of  the  swelling  by  the  direct  method  without  the 
use  of  a  convex  lens.  The  veins,  as  they  curve  down  the 
sides  of  the  swelling,  appear  still  darker  and  foreshortened, 
and  are  concealed  just  beyond  its  edge  in  the  adjacent 
retina  (PI.  III.  4,  IV.  1,  Y.  6).  The  veins  commonly  now 
present  some  enlargement,  often  considerable,  and  the 
arteries  are  narrowed.  They  may  be  indistinct  upon  the 
disc,  being  concealed  by  the  tissue.  The  arteries  are  always 
more  concealed  than  the  veins.  The  vessels  are  often  lost  to 
view  at  the  centre  of  the  swelling  (PI.  I.  6,  IV.  3,  V.  5), 
although  there  may  be  a  depression  where  they  emerge. 
This  central  depression  is  sometimes  large,  in  conse- 
quence of  the  neuritic  swelling  being  chiefly  located  on  the 
edge  of  the  disc  (PI.  VII.  1)  a  condition  which  has  been 
distinguished  as  "  perineuritis."  The  swelling  increases,  not 
only  in  height  but  in  lateral  extent,  and  partly  displaces, 
partly  invades,  the  adjacent  part  of  the  retina,  often  having  a 
diameter  two  or  three  times  that  of  the  optic  disc.  There 
are,  however,  rarely  signs  of  any  general  disturbance  of  the 
retina.  Extravasations  of  blood  may  occur  on  the  surface  of 
the  swelling,  and  not  uncommonly  white,  flake-like  spots  may 
appear  upon  it,  often  concealing  the  vessels  (PI.  III.  3,  V.  1, 
VI.  2) .  Occasionally  a  white  spot  is  surrounded  by  a  halo  of 
haemorrhage  (PI.  VI.  2).  Sometimes  similar  spots  exist  in 
the  retina  close  to  the  edge  of  the  disc. 

A  large  number  of  cases  proceed  no  farther  than  this  stage. 
Signs  of  passive  congestion  of  the  veins  may  or  may  not  be 
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present.  If  not  present  before,  they  may  be  developed 
during  the  subsidence  of  the  neuritis,  especially  if  absorption 
of  the  inflammatory  products  cannot  be  obtained.  Neuritis 
of  this  stage  may  clear  completely  (PI.  IV.),  the  inflam- 
matory products  being  for  the  most  part  removed,  and 
those  which  remain  merely  causing  a  little  increase  of  tissue 
in  the  middle  of  the  disc.  The  subsidence  is  marked  by 
a  diminution  in  the  height  and  extent  of  swelling,  and  in  its 
redness.  At  first  it  may  appear  somewhat  more  opaque 
(PI.  VI.  4),  but  this  becomes  less  as  the  swelling  subsides.  The 
position  of  the  edge  of  the  choroid  becomes  appreciable,  and 
gradually  clearer,  first  on  the  temporal,  and  then  on  the  nasal 
side.  The  disc  has  at  first  a  "  filled  in  "  aspect  (PL  VI.  5), 
and  both  arteries  and  veins  may  be  narrowed  and  partly  con- 
cealed on  its  surface.  This  is  especially  the  case  when  the  new 
tissue-elements  in  the  disc  have  been  sufiiciently  abundant 
to  develope  signs  of  strangulation  dm-ing  the  inflammatory 
stage  (PI.  VI.  1  and  VIII.  1).  When  this  is  not  the  case 
as  in  PI.  III.  5  and  6,  IV.  1  and  2,  the  disc  may  rapidly 
clear  in  the  centre,  as  well  as  in  the  periphery,  and  the 
physiological  cup  be  quickly  reproduced.  Often,  however, 
white  lines  along  the  vessels  indicate  the  remnants  of  preced- 
ing inflammation  (PI.  IV.  2,11.  4),  and  the  vessels  may  be  a 
little  narrowed.  Commonly,  when  the  inflammatory  swelling 
has  been  marked,  a  distui'bance  of  the  choroid,  near  its  edge, 
leads  to  a  narrow  zone  of  atrophy  adjacent  to  the  disc 
(PI.  IV.  4). 

Whether  or  not  there  are  signs  of  mechanical  congestion  in 
the  stage  of  neuritis  just  described,  a  further  increase  in  the 
inflammation  is  accompanied  invariably  with  signs  of  com- 
pression of  the  vessels,  and  strangulation  of  the  inflamed 
papilla,  with  a  rapid  and  intense  increase  in  the  mischief. 
The  tumom-  formed  by  the  swollen  papilla  becomes  much 
more  prominent,  and  extends  laterally  in  all  directions,  even 
as  far  on  the  temporal  side  as  the  macula  lutea.  The  form  of 
the  swelling  varies ;  sometimes  it  remains  conical,  but  usually 
the  sides  become  steeper,  and  the  top  more  or  less  flattened. 
The  sides  may  even  overliang,  so  that  tlie  tumour  has  a  fungi- 
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fonii  shape,  and  the  vessels,  as  they  pass  over  the  side, 
may  be  concealed  by  the  edge  of  the  swelling,  and 
reappear  in  the  fundus  in  a  different  position.  A  good 
example  of  this  intense  strangulated  neuritis  is  figured  at 
PI.  VI.  1. 

The  arteries  are  much  narrowed  and  often  altogether  in- 
visible on  the  swelling,  being  buried  in  its  substance,  and 
appearing  first  in  the  retina,  a  little  distance  fi'om  its  edge. 
The  veins,  also,  are'  often  concealed  on  the  disc,  at  least  in 
part,  but  some  of  them  are  usually  visible  towards  the  edge 
of  the  swelling,  and  are  at  first  greatly  distended.  When 
the  amount  of  swelling  is  extreme,  all  the  vessels  may  be 
concealed,  as  in  PI.  VI.  1.  Haemorrhages  are  frequent  and 
extensive,  and  are  commonly  situated  on  the  edge  rather  than 
on  the  surface  of  the  swelling  (PI.  VT.  1  and  VIII.  1). 
The  overhanging  edge  may  be  infiltrated  with  blood.  The 
veins  may  be  concealed  beyond  the  edge  of  the  swelling,  and 
often  present  many  curves  and  twists,  sometimes  corkscrew- 
like from  their  elongation.  The  tint  of  the  strangled 
swelling  is  usually  a  full  red,  mottled  and  streaked  from  en- 
larged vessels  and  small  extravasation.  The  striation  due  to 
the  nerve  fibres  is  commonly  lost.  The  retina  adjacent  is 
often  the  seat  of  haemorrhages  which  may  extend  along  the 
vessels  from  the  disc.  Not  unfrequently  secondary  changes 
occur  in  the  retina  over  a  wide  extent.  Haemorrhages  usually 
striated  and  situated  in  the  nerve-fibre  layer,  may  be  scattered 
over  the  whole  fundus  (PI.  VI.  1).  The  veins  are  often 
distended,  and  may  be  tortuous  for  a  long  distance  from  the 
disc.  The  ultimate  distension  of  the  veins  may  be  as  great  in 
the  papillitis  which  succeeds  a  descending  neuritis  (see  PI. 
XVI.  3),  as  in  that  which  is  supposed  to  be  limited  to  the  eye. 
The  retina  may,  in  rare  cases,  present  areas  of  opacity,  diffuse 
and  cloudy,  or  localized  and  white,  and  often  occurring  along 
the  course  of  the  vessels  (PI.  VIII.  1). 

Sight,  if  not  previously  lost,  fails  entirely,  and  often  very 
rapidly,  during  the  stage  of  strangulation.  The  time  taken 
for  the  development  of  these  changes  varies  within  wide 
limits.    A  neuritis  may  remain  for  months  and  exen  years  in 
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the  slighter  stage,  or  most  intense  strangulation  may  be  de- 
veloped in  a  few  weeks. 

Subsidence  of  Neuritis. — The  gradual  subsidence  of  the 
slighter  degrees  of  neuritis  has  been  already  traced.  In  the 
more  intense  forms,  in  which  strangulation  has  occurred,  the 
stage  of  subsidence  presents  certain  peculiar  features.  The 
venous  distension  gradually  lessens  after  the  strangulation  has 
existed  for  a  time,  and  the  veins  may  become  narrow  before 
other  signs  of  strangulation  subside.  In  PI.  YI.  1,  they  are 
much  smaller  than  in  the  earlier  stage  of  strangulation  shown 
in  PI.  YIII.  1.  This  is  probably  because  the  compression  of 
the  arteries  becomes  sufficient  to  lessen  the  blood-supply  to 
such  an  extent  as  to  permit  the  veins  to  recover  nearly  their 
normal  calibre.  When  the  strangulation  is  less  intense,  the 
commencement  of  subsidence  may  be  attended  with  an 
increase  in  the  mechanical  distension  of  the  veins,  and  in 
increased  narrowing  of  the  arteries.  The  redness  of  the 
swelling  lessens,  haemorrhages,  as  a  rule,  cease  to  occur,*  and 
some  of  the  blood,  already  extravasated,  disappears.  The 
tumour  lessens  in  height  and  in  extent,  and,  if  fungiform, 
again  becomes  conical  (PI.  YI.  3.)  The  highest  portions  of 
the  swelling  gradually  become  pale,  the  sloping  sides  and 
adjacent  part  of  the  retina  presenting  a  darkish  discoloration, 
and  the  central  pallor  passing  very  gradually  into  the  lateral 
redness  (PI.  II.  1,  lY.  5,  Y.  6,  YI.  3.)  The  centre  of 
the  swelling  soon  presents  a  distinct  depression  from  which 
the  vessels  emerge,  often  concealed  by  whitish  tissue.  Over 
the  swelling  the  course  of  the  veins  is  more  distinct.  The 
arteries  are  still  often  concealed,  their  more  rigid,  straight 
course  having  caused  them  to  be  buried  in  the  new  tissue 
more  deeply  than  the  veins,  which  were  pushed  up  before  it, 
and  the  paler  tint  of  the  arteries  also  renders  them  less  con- 
spicuous. The  concealment  of  the  veins  beyond  the  edge  of 
the  disc  is  even  greater  than  it  was  before,  in  consequence  of 
the  curve  of  the  inelastic  vessels  into  the  retina  being'  increased 
as  the  swelling  subsides  (PI.  YI.  4  and  5.)      Slowly  the 

*  Very  rarely  fresh  hajinorrhages  form  adjacent  1;o  (,lie  papilla  during  tho 
.stage  of  subsidence,  as  in  PI.  VI.  4 
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pallor  increases  and  the  swelling  lessens,  the  constriction  of 
the  vessels  even  increasing,  the  changes  being  due  to  the 
cicatricial  contraction  of  the  newly-formed  tissue.  Occasion- 
ally, when  large  vessels  appear  on  the  papilla  during  the 
neuritis,  these  become  tortuous,  and  gradually  disappear 
during  subsidence  (PI.  lY.  5).  As  the  white  area  narrows 
to  near  the  limits  of  the  disc,  the  edge  of  the  choroid  and 
sclerotic  appear,  dinily  at  first  (PI.  YI.  4,  left  edge),  then 
more  distinctly.  The  disc  has  a  white  "  filled-in  "  look  (PI. 
VI.  5,  VIII.  2),  the  vessels  are  constricted,  and  it  is  very 
long  before  any  central  depression  is  developed  on  the  disc, 
although  ultimately  the  contraction  of  the  fibrous  tissue,  as 
in  other  cicatrices,  proceeds  to  an  extreme  degree,  and  the 
disc  may  again  become  hollow  (PI.  IV.  6).  The  lamina 
cribrosa  is,  however,  usually  permanently  veiled,  an  important 
differential  character  of  this  form  of  atrophy.  The  choroid 
is  usually  distui'bed  near  the  disc,  and  a  zone  of  irregular 
choroidal  atrophy  is  left,  causing  the  disc  to  have  irregular 
edges,  but  this  zone  is  not  always  proportioned  to  the  amoimt 
of  inflammatory  disturbance,  and  if  slight  the  disc  may  ulti- 
mately come  to  have  a  clean  cut  edge.  At  first  the  disc  is 
usually  very  white,  rarely  grey  with  white  lines  along  the  vessels 
(PI.  II.  2,  upper  half) .  When  it  has  reached  the  retinal  level, 
however,  although  it  may  appear  white  to  the  indirect  image, 
a  faint  grey  tint  is  usually  perceptible  on  direct  examination, 
and  as  the  contraction  increases  this  grey  tint  becomes  more 
marked,  and  the  idtimate  appearance  of  the  disc  is  usually 
distinctly  grey  to  direct  examination,  although  often  white  to 
indirect  examination.  Very  rarely  inflammation  may  subside 
irregularly,  clearing  from  one  part  of  the  disc,  while  the 
other  still  presents  the  characters  of  neuritis  (PI.  II.  2). 

The  retina  ujidergoes  certain  changes  during  this  period  of 
subsidence.  Haemorrhages  upon  it  usually  are  soon  absorbed, 
but  sometimes  imdergo  transfonnation  into  spots  of  pigment. 
Some  extravasations  lead  to  the  formation  of  white  spots  in 
the  retina.  This  is  especially  the  case  near  the  disc,  where 
the  nutrition  of  the  retina  is  always  a  good  deal  disturbed  by 
the  adjacent  inflammation.    These  white  spots,  which  depend 
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Oil  fatty  degeneration,  either  of  fibrin  or  of  the  retinal 
elements,  and  persist  after  the  blood  has  been  removed, 
commonly  originate  close  to  the  borders  of  the  neimtic 
swelling  ;  but  as  the  latter  subsides  and  contracts,  they  are 
left  behind,  and  are  often  one  or  two  discs  breadth  from  the 
edge  of  the  sclerotic  ring,  and  they  may  then  puzzle  the 
observer  from  their  resemblance  in  character  and  position  to 
the  spots  of  albmninmic  retinitis.  A  group  of  such  spots, 
midway  between  the  disc  and  macula  lutea,  is  seen  in  PI. 
VI.  3.  The  degenerative  changes  which  occur  when  the 
neuritis  is  very  intense,  and  the  swelling  wide,  may  leave  an 
appearance  striMngly  similar  to  that  of  the  albuminuric 
affection.  If  the  swelling  approaches  the  macula,  degene- 
ration occurs  among  the  radiating  fibres  of  the  fovea  centralis, 
identical  in  appearance,  and  probably  in  nattu'e,  mth  those 
which  in  renal  disease  fonn  the  familiar  stellate  figiu'e  around 
the  macula.  A  striking  instance  of  this  is  shown  in  PI. 
VIII.  2.  The  distinction,  as  will  be  subsequently  explained, 
consists  mainly  in  the  evidence  the  disc  affords  of  a  consider- 
able antecedent  nemitis.  Frequently,  as  the  retina  becomes 
atrophied,  sHglit  pigmentary  deposit  takes  place  in  it, 
especially  around  the  macula  lutea,  and  sometimes  the 
atrophy  is  accompanied  by  wide-spread  slight  disturbance  of 
the  choroidal  pigment,  probably  only  that  of  the  epithelimn. 

When  a  neuritis  has  lasted  a  long  time,  and  the  veins  have 
been  for  long  stretched  over  the  swelling,  they  may  be  so 
permanently  elongated  that  the  subsidence  of  the  neuritis, 
instead  of  being  attended  with  a  diminution  in  their  tortuosit}^ 
is  accompanied  by  an  increase  in  their  cui'ves.  This  is  sho^^ai 
in  PI.  VT.  4  and  5,  in  which  also  a  very  rare  circumstance 
is  presented — the  occuiTenee  of  recent  extensive  htemorrhages 
during  the  stage  of  subsidence. 

Second  Attacks  of  Neuritis. — If  a  disc  has  become  com- 
pletely atrophied  it  is  never  again  the  seat  of  inflammation. 
When,  however,  atrophy  is  partial  or  absent,  in  rare  cases' two 
attacks  of  neuritis  may  occur.  In  one  case,  for  instance,  a 
patient  suffered  without  doubt  from  a  cerebral  tubercle,  and  - 
died  from  an  attack  of  tubercular  meningitis.    Tlie  former 
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had  probably  become  quiescent,  and  the  neuritis  which  it 
caused  subsided,  leaving-  partial  atrophy.  Tlie  discs  again 
became  swollen  and  obscured  with  the  symptoms  of  menin- 
gitis. A  second  slight  attack  of  neuritis  occurred  also  in 
Case  15. 

Pathological  Anatomy. — In  the  condition  described  as 
congestion  with  oedema,  the  microscope  reveals  less  promin- 
ence than  was  observed  dming  life,  because  the  swelling 
depended  on  distended  vessels  and  effused  serum.  The 
nerve  fibres  are  separable  with  abnormal  readiness,  and 
are  divided  by  spaces  which  d\iring  life  were  occupied 
by  serum  (PI.  XV.  8).  The  fibres  themselves  may  present 
slight  varicosity.  There  is  no  increase  in  the  connective 
tissue  elements,  and  there  are  no  products  of  degeneration 
of  the  nerve  fibres.  The  retina  is  normal  to  the  edge  of  the 
choroid,  its  nerve-fibre  layer  being  alone  increased  in  thick- 
ness by  the  conditions  mentioned  as  causing  the  swelling  of 
the  papilla.  Sometimes  the  retinal  layers  may  be  displaced 
outwards  a  short  distance. 

In  the  stage*  of  developed  neuritis  (PI.  XIII. — XYI.)  the 
microscope  usually  reveals  a  considerable  swelling,  often 
two  or  three  millimetres  above  the  level  of  the  choroid. 
There  is  usually  a  central  depression,  often  larger  and  deeper 
than  the  ophthalmoscopic  examination  suggested.  The 
swelling  may  be  very  distinct  to  naked  eye  examination  (Fig. 
6,  p.  53),  and  hcemorrhages  may  be  seen  upon  it.  Thus,  mere 
inspection  of  the  fundus  after  removal  may  show  the  previous 
existence  of  papillitis.  The  sAveUiiig  is  due  to  several  con- 
ditions, the  relative  degree  of  which  varies  much  in  different 
cases : — (1)  The  vessels,  large  and  smaU,  are  distended  with 
blood  (PI.  XIII.  6).  (2)  Spaces  between  the  nerve  fibres 
sometimes  indicate  the  persistence  of  oedema.  (3)  Many 
nuclei  are  seen,  some  of  which  are  leucoc}i;e-like  coi-].)uscles, 
most  abundant  around  the  vessels,  which  may  be  encrusted  by 
a  thick  layer  (PI.  XIII.  6,  XY.  1),  and  sometimes  grouped 
into  dense  masses  (PI.  XII.  5).  Similai'  corpuscles  He  in 
greatly  increased  numbers  between  the  bundles  of  nerve  fibres. 
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Some  of  these  are  nuclei  belonging  to  a  system  of  connective 
tissue  fibres  which  run  at  right  angles  to  the  nerve  fibres 
(indicated  in  PI.  XIII.  6  and  XIV.  G).  These  fibres  may  be 
themselves  swollen  (PI.  XV.  9).  (4)  The  nerve  fibres  i^resent 
changes,  which  contribute,  in  varying  degree,  to  the  production 
of  the  swelling.  They  are  irregularly  thickened,  and  the 
enlargements  may  be  varicose,  moniliform,  or  knob-like  (PI. 
XV.  11),  often  containing  granules  or  fatty  globules  from 
degeneration  of  the  myelin.  The  swellings  may  attain  a  large 
size,  as  in  the  accompanying  figiu-e  (Fig.  5) .  Free  aggregations 


Fig.  5.— Degeneration  of  Nerve  Fibres,  from  the  substance  of  an  inilunud.  _ 
papilla  La  a  case  of  tumovu'  of  the  lower  part  of  right  middle  csrehral 
lobe.    Highly  magnified.    (After  Pagenstecher  and  Genth  ) 

of  fatty  globules  and  granules  may  also  be  found,  commonly 
enclosed  in  a  cell  waU  (PI.  XVI.  2).  They  may  assmne  a 
colloidal  appearance  ("  corpora  amylacea.")  Many  of  these 
are  simply  the  detached  degeneration-swellings  of  the 
nerve  fibres.  They  are  best  seen  in  glycerine  preparations. 
These  products  of  degeneration  give  rise,  by  their  aggre- 
gation, to  the  larger  white  spots  seen  with  the  ophthalmoscope. 
Other  spots  are  due  to  aggregations  of  leucocytes. 

The  vessels  may  have  their  walls  thickened  by  nucleated 
tissue,  and  sometimes  by  a  clear,  finely  fibrillated  substance 
(PI.  XIV.  7).  The  vessels  do  not  usually  present  any 
evidence  of  compression  in  the  sclerotic  ring,  but  commonly 
appear  to  be  narrowed,  often  considerably,  in  the  thickest  pai-t 
of  the  swelling,  and  the  veins  are  again  enlarged  as  they  pass 
down  the  outer  sides  (PI.  XIII.,  XIV.).  The  veins  are 
usually  very  large,  tlie  arteries  narrow.    The  former,  after 
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curving  down  the  sides  of  the  swelling,  descend  into  the 
substance  of  the  swollen  retina,  even  into  the  nuclear  layers, 
and  rise  again  into  the  layer  of  nerve  fibres.  Sometimes  two 
such  curves  may  exist  (PI.  XVI.  1).  The  retina  is  dis- 
placed from  the  edge  of  the  choroid  often  as  far  as  a 
millimetre  from  the  sclerotic  ring.  Its  layers  at  the  com- 
mencement usually  present  considerable  change.  The  nerN-e- 
fibre  layer  is  thickened  by  a  slighter  degree  of  the  changes 
which  cause  the  swelling  of  the  disc.  The  nuclear  layers 
are  increased  in  thickness  and  often  blended  together,  and 

"  the  nuclei  more  or  less  separated  and  grouped  into  vertical 
colimms  by  the  displaced  fibres  of  Muller  (PL  XV.  1).  The 
retina  may  present  (as  here)  sHght  cm-ves  due  to  its  displace- 
ment, most  marked  in  its  outer  (deepest)  layers,  and  effecting 
detachment  of  the  retina,  the  space  between  the  baciUary 
layer  and  choroid  being  occupied  by  sermn.  These  ciures 
may  be  visible  with  the  ophthalmoscope  as  narrow,  pale  lines, 
parallel  to  the  edge  of  the  papilla  (PI.  I.  6,  VII.  1). 

The  pigment-epithelium  may  persist  up  to  the  edge  of  the 

,  sclerotic,  or  it  may  disappear  from  the  area  from  which  the 
retina  has  been  displaced  (PI.  XVI.  1).  Often  the  choroid 
undergoes  atrophy  close  to  the  edge  of  the  sclerotic. 

The  changes  in  the  papilla  always  become  much  slighter  at 
the  sclerotic  ring,  and  often  appear  to  cease  there.  Commonly, 
however,  large  numbers  of  nuclei  lie  among  the  nerve  bundles 
in  and  just  behind  the  lamina  cribrosa.  The  sclerotic  ring- 
may  appear  distended,  the  nerve  tissue  occupying  closel}^  its 
fimnel-shaped  area.  The  appearance  of  distension  is  partly, 
if  not  entirely,  due  to  the  shape  of  the  ring,  as  may  be  seen 
by  comparing  PI.  XIII.  5  with  PI.  XVI.  1.  In  the 
latter  the  appearance  of  excavation  of  the  edge  of  the  sclerotic 
is  present  on  the  right  side  only,  and  an  interval  exists 
between  it  and  the  nerve  fibres,  occupied  only  by  the  fibres  of 
the  lamina  cribrosa. 

The  sheath  of  the  optic  nerve  is  often  distended  with 
fluid,  sometimes  slightly,  sometimes  considerably.  The  dis- 
tension is  greatest  a  short  distance  behind  the  eye,  and 
narrows  close  to  the  sclerotic,  having  thus  a  pyrifonn  shape 
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(Fig.  6).  In  cases  of  old  neuritis  the  sheath,  may  be  found 
flaccid,  ha^ang  evidently  been  distended  at  a  previous  time. 
Microscopically  the  nerve  may  appear  noi-mal,  the  nuclear 
increase  near  the  lamina  cribrosa  gradually  ceasing.  More 
commonly  the  nuclei  are  increased  in  quantity  throughout 
the  nerve,  and  the  trabeculae  may  be  thickened  and  the 
vessels  distended  (PI.  XIII.  8  and  9).    The  inner  sheath  also 


Fig.  6. — Poaterior  Segment  of  Eyeball  and  Optic  Nerve  (from  a  case  of 
chronic  traumatic  meningitis),  showing  the  distension  of  the  sheath 
of  the  nerve  and  the  swelling  of  the  papilla.  (Natural  size,  after 
Pagenstecher  and  Grenth.) 

may  be  crammed  with  nuclei,  and  the  connective  tissue 
between  the  inner  and  outer  sheath  increased.  The  nerve 
fibres  may  present  evidence  of  degeneration.  These  changes, 
slight  or  considerable,  may  often  be  traced  back  as  far  as  the 
chiasma,  in  front  of  which  they  are  sometimes  much  more 
intense  than  anteriorly,  and  most  intense  near  the  surface 
of  the  nerve,  e^Decially  in  cases  of  meningitis, — evidence  of 
extension  of  inflammation  from  the  meninges.  An  in- 
crease of  nuclei  may  sometimes  be  traced  into  the  chiasma, 
and  even  into  the  optic  tract  (PI.  XIY.  5),  where  they  may 
even  be  aggregated  into  "  miliary  abscesses  "  (PL  XVI.  4). 

The  anatomical  changes  which  con-espond  to  the  progress- 
ive subsidence  to  atrophy  are — the  diminution  of  the  cellidar 
elements  in  the  papiUa,  probably,  in  part,  in  consequence  of 
theii-  transfonnation  into  fibres.  The  j^roducts  of  the  degene- 
ration of  the  nerve  fibres  are  slowly  removed.  Ultimately 
the  substance  of  the  papilla  appears  to  consist  of  a  felty  mass 
of  interlacing  fibres  sprinkled  with  nuclei,  in  which  at  last 
scarcely  any  indication  of  nerve  fibres  is  to  be  traced. 
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Symptoms.— These  may  be,  when  the  inflammation  is  of 
moderate  intensity,  entirely  absent.  Vision  may  be  unim- 
paired—acuity  and  colour- vision  perfect,  and  the  field  unre- 
stricted. An  increase  in  the  size  of  the  blind  spot  may  usually 
be  ascertained  by  mapping  it  out  with  the  perimeter,  but  of 
this  the  patient  is  unconscious.  The  degree  of  neuritis  wliicli 
may  exist  with  no  impairment  of  acuity  of  vision,  is  remark- 
able. In  the  cases  shown  in  PI.  I.  4,  6,  III.  5,  IV.  1,  3,  V.  1,  2, 
VI.  4  and  5,  when  the  drawing  was  made,  the  acuity  of  vision 
was  scarcely  or  not  at  all  impaired.    It  is  often  said  that 


Fig.  7- — Diagi-am  of  the  Field  of  Vision  in  a  case  of  subsiding  optic 
neuritis  in  cerebellar  tiimoiu",  left  eye. — The  outer  boundary  of  the 
figure  is  the  limit  of  the  average  normal  field.  Vision  was  lost 
in  the  shaded  area,  preserved  only  withia  the  inner  line  around  the 
fixing  point,  the  position  of  which  is  indicated  by  the  asterisk. 

"  descending  nemitis  "  causes  much  earher  affection  of  sight 
than  limited  intra-ocular  papillitis.  But  acuity  of  vision  may 
be  unimpau-ed  even  with  a  considerable  degree  of  descending 
neuritis.  In  more  intense  cases,  however,  sight  is  impaired  or 
lost,  and  this  constitutes  the  chief  sjanptom  of  optic  neuritis. 
Photophobia  may  occm-  in  simple  congestion,  but  is  practically 
imknoAvn  in  neuritis.  Pain  in  the  eye  is  very  rare.  Pain  ux 
the  head  may  occui'  in  cases  of  apparently  idiopathic  papillitis. 
It  is,  of  coiu'se,  a  very  common  accompaniment  of  symptomatic 
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iuilanimation,  but  is  then  generally  to  be  accounted  for  by 
the  intra-cranial  disease. 

The  affection  of  vision  usually  occurs  in  one  eye  before  it 


Fig.  8. — Diagnim  of  Field  of  Vision  iu  a  case  i  f  unilateral  optic  nem-itis : 
limitation  above  only  (Case  17). 


LEFT  RIGHT 


Fig.  9. — Diagi-am  of  the  Fields  of  Vision  in  a  case  of  hemiopia  and 
double  optic  neuritis  (Case  18).  —  The  star  repret-euts  the  fixing 
point,  the  dot  the  position  of  the  blind  spot.  The  outer  boundary  of  the 
shading  is  the  normal  limit  of  the  field,  the  shading  the  area  in  which 
sight  was  lost.  There  is  seen  to  be  loss  of  the  whole  right  half  of  each 
field,  with  concentric  limitation  of  the  left  halves. 

occurs  in  the  other.  It  may  come  on  rapidly  or  slowly  ; 
never  instantly.  Sometimes  the  rapidity  of  its  progress  may 
bo  great ;  sight  may  fail  completely  in  the  coiu'se  of  a  few 
days. 


MKDiCAl.  OIMIIJIALMOSCOPY. 

Eestrietioii  of  the  visual  field  usually  accompanies  con- 
siderable change  in  the  acuity  of  vision.  It  may  be  ex- 
tensive, and  often  reaches  its  height  during  the  stage  of 
subsidence.  Only  a  small  area  around  the  fixing  point 
may^  remain,  as  in  the  diagram  (Fig.  7),  from  a  case  of 
subsiding  neimtis  in  cerebellar  tumour.  Occasionally  the 
limitation  of  the  field  of  vision  may  be  iiTegular,  one  part 
bemg  more  or  less  affected  than  the  rest,  as  in  Fig.  8,  in 
which  the  upper  part  only  is  restricted  (Case  17).  In  some 
cases' a  change  in  the  field  of  vision,  due  to  the  intra-cranial 
disease,  may  accompany  the  peripheral  limitation  due  to 
the  optic  neuritis,  as  in  the    diagram    (Fig.  9)   of  the 


Fig.  10-. — Diagi-am  of  the  Blind  Spot  (shaded  area)  in  a  case  of  optic 
neuiitis  from  iutra-cranial  disease  (Case  9  ;  PI.  IV.  3). 

fields  of  vision  in  Case  18,  in  which  hemiopia,  owing  to  the 
intra-cranial  disease,  accompanied  the  peripheral  limitation. 
Not  unfrequently  there  is  marked  peripheral  amblyoj)ia,  and 
a  small  object  cannot  be  recognized  in  the  periphery  although 
a  large  object,  as  the  hand,  is  well  seen.  The  increase  in  size 
of  the  bhnd  spot  is  proportioned  to  the  size  of  the  papillary 
swelling.  The  accompanying  diagram  (Fig.  10)  shows  its 
area  in  a  case  of  optic  neuritis  figured  in  PI.  IV.  3  (Case  9) . 
It  is  a  little,  but  not  much  larger  than  normal. 

When  there  is  distinct  amblyopia  there  may  be  a  defect  in 
colour-vision,  and  the  latter  may  exist  even  when  acuit}''  of 
vision  is  very  little  impaired.  To  this  point  Galezowski  has 
called  special  attention.  The  order  of  loss  is  sometimes  (as 
in  atrophy,  q.r.)  that  of  the  normal  peripheral  ai-rangenient 


CHANGES  IN  THE  Ol'TIC  NEKVE — NEURITIS.  57 


of  the  colour  fields  in  the  accompauying-  figiu-e  (Fig.  11),  red 
and  green  being  lost  before  yellow  and  blue.  In  Case  20,  for 
instance,  yellow  was  the  only  colour  which  could  be  recognized. 
More  frequently,  however,  the  loss  is  irregular.  In  three  eases 
I  have  seen  yellow  alone  lost.  In  Case  29  at  one  time,  in  one 
eye,  yellow  was  alone  lost,  and  in  the  other  eye  yellow, 
blue,  and  green  were  lost,  red  being  seen,  and  recovery  was  in 
the  order  of  the  fields,  the  yellow  last.    Now  and  then  (as  in 


Fig.  11. — Diagram  showing  the  Fields  of  Colour  Vision  in  a  normal 
emmetropic  eye  on  a  dull  day.*  The  fields  are  each  rather  smaller 
than  on  a  bright  day.  The  asterisk  indicates  the  fixing  point,  the 
black  dot  the  position  of  the  blind  spot.  (Usually  the  blue  field  is  larger 
than  the  yeUow.)    See  the  section  on  Atrophy  of  the  Optic  Nerve. 

Case  8)  colour- vision  may  be  little  affected,  even  when  there  is 
considerable  peripheral  limitation  of  the  field  of  ^dsion. 

When  sight  is  completely  lost,  the  sensibility  of  the  retina 
to  electrical  stimulation  may  or  may  not  be  impaired.  It 
may  be  lost  during  blindness,  and  return  mth  some  recovery 
of  sight,  as  in  Case  10. 

It  is  very  important  to  be  aware,  as  far  as  possible,  of  the 
mechanism  by  which  sight  is  impaired,  since  the  prognosis 
must,  in  the  main,  depend  thereon.  The  loss  of  sight  which 
occurs  in  cases  of  idiopathic  isolated  papillitis  is,  of  course, 
due  to  the  process  which  can  be  seen  mth  the  ophthalmoscope. 

*  I  am  indebted  to  Mr.  Ncttleship  for  the  charts  from  which  this 
diagram  was  made. 
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But  the  papillitis  which  ocours  in  intra-cranial  diseases  may 
be  aceonipaniecl  with  loss  of  sight  due,  not  to  the  intra-ocular 
changes,  but  to  mischief  in  the  com-se  of  the  optic  fibres  or  in 
the  centres  in  which  they  are  connected.  The  fii-st  point 
to  ascertain,  therefore,  is  whether  the  amblyopia  is  due  to 
the  intra-ocular  cihanges  or  to  mischief  farther  back.  It  is 
not  always  possible  to  determine  this  point,  but  very  often  an 
accurate  opinion  may  be  formed. 

Concomitant  alfection  of  sight  fi'om  intra-cranial  processes, 
it  may  be  thought,  should  be  more  frequent  in  cases  of  descend- 
ing neuritis,  than  in  cases  of  supposed  isolated  papillitis ; 
because  descending  nemitis  is  due  to,  and  involves,  organic 
changes  in  the  optic  path.  This  is  true,  but  this  distinction 
does  not  afford  much  assistance,  because  it  is  not  often 


'■EfT  RIGHT 


Fig.  12. — Diagi-am  of  the  Fields  of  Vision  in  a  case  in  which  sight  was 
probably  lost  from  pressure  on  the  chiasma.— The  shaded  area  indicates 
the  pnrt  in  which  vision  was  lost — viz.,  the  temporal  portions  of  both 
fields,  the  nasal  portions  alone  persisting. 

that  we  can  rely  upon  the  ophthalmoscopic  distinction  of 
descending  and  isolated  neuritis. 

Another  distinction  is  derived  from  the  manner  in  which 
the  loss  of  sight  comes  on.  Blindness  fi'om  optic  neuritis 
^7  never  comes  on  instantly ;  it  occasionally,  though  rarely, 
c'omes  on  instantly  in  concomitant  brain  disease.  From  optic 
neuritis,  however,  as  just  stated,  it  may  come  on  in  the  course 
of  two  or  three  days.  More  impoi-tant  indications  are 
derived  from  the  form  in  which  sight  is  lost.  A  symmetrical 
Piemiopic   defect  in  the  field  (such  as  Fig.  9)  means  an 
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iutra-cranial  cause  ;  an  unsymmetrical  lateral  defect,  especially 
a  loss  of  the  temporal  halves  (as  Fig.  12),  commonly  means 
pressui'e  on  the  chiasma,  a  very  common  cause  of  hHndness 
in  these  cases,  the  pressure  being  exerted  by  a  distended 
thuxl  ventricle.  Complete  loss  of  sight  of  one  eye,  and  loss 
of  the  adjacent  half  of  the  other  field  (as  in  Fig.  13)  is  pro- 
bably of  cerebral  origin  (Case  30).  A  peripheral  restriction 
of  the  fields  usually  means  damage  in  front  of  the  optic  com- 
missure, and,  in  most  cases  of  intra-ocular  neuritis,  damage 
from  the  visible  changes.  A  central  scotoma  is  observed 
only  when  there  is  a  conspicuous  lesion  at  the  macula  lutea. 

Lastly,  important  assistance  is  derived  fi'om  the  degree  of 
intra-ocular  damage — is  it  sufiicient  to  account  for  the  loss  of 
sight  ?     The  question  is  one  difficult  in  many  cases  to 


LEFT  RIGHT 


rig.  13.— Diagram  of  the  Fields  of  Vision  in  a  case  of  loss  of  sight  from 
disease  of  the  right  cerebral  hemisphere.— Loss  of  the  whole  of  the 
left  field  and  of  the  left  half  of  the  right,  with  a  little  peripheral  defect 
on  the  temporal  (right)  side. 

answer,  and  an  approximate  answer  can  only  be  giAen, 
afforded  by  a  knowledge  of  the  conditions  on  wliicli  the 
loss  of  sight,  m  these  cases,  depends.  The  study  of  intra- 
ocular neuritis  in  relation  to  affection  of  sight  makes  it  pro- 
bable that  vision  may  suffer  in  two  ways,  apart  from  the 
involvement  ofHie  retina.  The  first  is  clamage  to  the  nerve 
fibres  by  the  process  of  inflammation  around  them.  We 
know  that  acute  inflammation  has  a  tendency  to  stop  the 
conducting  power  of  nerve  fibres,  apparently  by  some  direct 
damage  to  theii-  finer  structure,  and  that  the  subsidence  of 
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the  inflammation  may  be  followed  by  a  recovery  of  function. 
The  second  is  by  ]3ressiire  on  tlie  fibres,  by  the  products  of 
inflammation.  This  occxirs  both  during  the  inflammation 
and  while  it  is  subsiding.  During  subsidence,  the  newly- 
formed  elements  are  undergoing  a  transformation  into  con- 
tracting fibrous  tissue.  A  similar  compression  probably  also 
occurs  during  the  height  of  the  inflammation,  from  the 
excessive  amount  of  tissue  produced,  because  at  that  period 
loss  of  sight  may  often  be  observed  to  coincide  with  a  marked 
increase  in  the  "  strangulation  "  of  the  swollen  disc.  Damage 
to  vision  from  compression  of  the  fibres  during  subsidence  of 
the  nem-itis  is  very  common  and  very  serious.  It  may  cause 
considerable  damage  to  sight,  which  has  been  unimpaired  by 
the  active  neuritis,  and  it  constantly  succeeds  and  intensifies 
impairment  by  inflammatory  compression  during  the  active 
stage.  The  amblyopia,  which  occurs  during  the  height  of 
the  inflammation,  may  lessen  as  the  inflammation  subsides, 
and  be  again  renewed  by  the  contraction  of  the  new  tissue 
as  the  subsidence  of  the  swelling  advances.  The  latter  con- 
stitutes by  far  the  greatest  danger,  because  the  contraction 
which  causes  it  continues,  and  increases  for  a  long  time,  and 
the  amblyopia  due  to  it  usually  continues  and  increases  until, 
and  even  after,  the  disc  has  reached  its  normal  level.  The 
progress  of  the  amblyopia  from  this  cause  may,  however,  be 
interrupted  by  the  recovery  of  fibres  damaged  during  the 
active  inflammatory  stage,  and  when  the  amount  of  permanent 
tissue  element  formed  is  small  in  proportion  to  the  in-itative 
changes  in  the  disc  (as  in  many  cases  of  syphilitic  disease 
duly  treated),  a  considerable  inflammatory  amblyopia  may 
clear  away  and  be  followed  by  very  slight  consecutive  defect. 
The  latter  is  usually  more  or  less  permanent,  but,  after  it  has 
reached  its  height,  considerable  subsequent  improvement  does, 
in  some  cases,  slowly  occur. 

Not  unfrequently  after  a  neuritis  has  subsided,  Avith  or 
without  impairment  of  vision,  a  firrther  loss  of  sight,  complete 
or  incomplete,  may  occur  from  intra-cranial  causes  without^ 
any  fresh  ophthalmoscopic  appearances,  as  in  Case  6.   It  will 
thus  be  seen  that  a  considerable  disparity  between  the  degree 


CHANGES  IN  THE  OPTIC  NERVE — NEURITIS. 


61 


and  course  of  the  papillitis  indicates  the  influence  of  retro- 
ocular,  probably  intra- cranial,  mischief.  A  good  illustration 
of  this  is  afforded  by  Case  17  (PL  VII.  1  and  2)  in  which 
the  papillitis  was  unilateral,  the  other  eye  presenting  noinnal 
characters  thi-oughout ;  but  the  sight  of  both  eyes  failed 
after  the  subsidence  of  the  papilhtis. 

Causes. — The  most  common  causes  of  optic  nemitis  are 
encephalic  diseases,  and  of  these  tumour  is  incomparably  the 
most  frequent.  Neither  the  nature,  size,  nor  the  seat  of  the 
tumour  appears  to  exercise  much  influence  on  the  occurrence 
of  neuritis.  The  next  most  frequent  cause  is  certainly  menin- 
gitis, and  then  come  abscess  of  the  brain,  hydatid  disease  of 
the  brain,  and  softening  of  the  brain  from  vascular  obstruc- 
tion. In  some  cases,  as  in  Case  27,  it  appears  to  result  from 
an  irritative  process  in  the  brain,  revealed  only  by  the  micro- 
scope. It  also  results,  in  rare  cases,  from  diseases  of  the  upper 
pai-t  of  the  spinal  cord.  Other  causes,  outside  the  nervous 
system,  are  —  albmninima,  lead  poisoning,  certain  febrile 
diseases,  and  blood  states.  It  may  occm'  as  an  idiopathic 
affection,  mthout  obvious  exciting  cause,  or  from  disturbances 
of  menstruation,  anaemia  (especially  from  loss  of  blood)  or 
exposure  to  cold.  In  all  these  cases  it  is,  as  a  rule,  double  ; 
now  and  then,  in  cerebral  disease,  and  after  acute  febrile 
diseases  and  loss  of  blood,  it  may  be  single.  Unilateral  optic 
nem-itis  may  result  from  mischief  in  the  posterior  portion  of 
the  orbit — inflammation  or  g•ro^vth  invading  the  optic  nerve. 

In  the  general  diseases,  such  as  albiiminuria,  lead  poisoning, 
anaemia,  &c.',  optic  neuritis  is  often  associated  with  encephahc 
symptoms.  In  Case  28  of  lead  poisoning  (PI.  YII.  6),  the 
neuritis  was  associated  with  great  mental  excitement,  and  so 
also  in  Case  36  of  albimiinuria  (PI.  IX.  2),  while  in  the 
similar- case  figured  in  PI.  IX.  3  (Case  37),  intense  headache 
was  present.  It  seems  probable  that,  in  these  cases,  either 
the  cerebral  disturbance  is  concerned  in  the  production  of 
neuritis,  or  the  neuritis  and  cerebral  distiu-bance  may  be 
the  indication  of  a  general  effect  of  the  toxaemia  on  the  nerve 
tissues. 
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RATION, — The  diu'ation  of  optic  neuritis  varies  very 
mucli  in  different  cases.  The  cases  of  most  rapid  course  may- 
reach  their  height  in  two  or  thi'ee  weeks,  maintain  it  for  ahout 
the  same  time,  and  then  subside.  These  are  of  two  classes — 
the  most  trifling  and  the  most  severe.  The  fonner  are,  for  the 
most  part,  those  which  depend  on  an  ocular  condition,  such 
as  hypermetropia,  or  upon  a  cerebral  condition  which  soon 
subsides,  such  as  a  transient  attack  of  meningitis,  syphilitic 
or  scrofulous  disease,  which  is  influenced  by  treatment  before 
the  neuritis  reaches  its  height.  Now  and  then,  however 
(as  in  Case  15),  a  neuritis  rapidly  subsides,  although  the 
cerebral  disease  progresses.  But  this  is  the  rare  exception. 
In  these  transient  cases  the  subsidence  may  occupy  the  same 
time  as  the  development — two  or  three  weeks — and  be  com- 
plete ;  so  that  at  the  end  of  six  or  eight  weeks  the  discs  are 
again  normal.  In  some  very  intense  cases,  such  as  the  case 
of  apparently  idiopathic  neuritis,  figured  in  PI.  YIII.,  the 
development  of  the  affection  may  be  equall}^  rapid,  an  intense 
degree  of  swelling  being  soon  attained,  and  subsidence  com- 
mencing in  a  few  weeks.  In  these  cases,  however,  the  retro- 
cession of  the  neuritis  is  always  slow,  and  commonly  occupies 
many  weeks ;  often  months  pass  before  the  edges  of  the  disc 
are  again  perceptible. 

■  On  the  other  hand,  the  course  of  neuritis  may  be  so  chronic 
that  months,  even  a  year,  may  pass  without  the  least  change 
in  the  condition  of  the  discs  being  perceptible.  Cases  23, 
24,  and  26  are  instances  of  this.  Most  cases  of  this  extreme 
clironicity  that  have  come  xmder  my  observation,  have  ac- 
companied symptoms  of  brain  disease,  which  were  not,  in 
themselves,  siiggestive  of  "  coarse  "  brain  disease,  tumour,  &c. 
In  other  cases  an  equally  chronic  neuritis  may  accompany 
tumour.  That  shown,  for  instance,  in  PI.  V.  1  and  2,  pre- 
sented no  alteration,  tested  by  comparison  with  the  di-awing, 
for  eighteen  months,  and  two  years  later  was  still  marked, 
the  red,  congested  half  being  similar  in  area,  although  on  the 
clearer  half  the  disc  was  seen  to  be  grey,  and  sight  was  lost. 
It  is  to  be  noted  that  in  this  case  the  symptoms  of  tmnom', 
although  intense,  also  progressed  very  slowly,  and  the  chronicity 
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of  the  neuritis  probably  may  be  taken  as  an  indication  of 
cbronicity  of  the  cerebral  disease.  The  converse  proposition, 
however,  that  all  forms  of  very  chronic  brain  disease  entail  a 
chronic  form  of  neuritis,  does  not,  by  any  means,  hold  good. 

In  most  cases  the  duration  of  neuritis  is  intermediate 
between  the  extremes  mentioned,  reaching  its  height  in 
a  month  or  two,  and  often  remaining  for  some  weeks  or 
months  with  little  change,  and  then  subsiding.  A  rapid 
strangulation  usually  precedes  subsidence  at  no  long  period, 
the  products  of  inflammation  perhaps  checking  the  inflamma- 
tory process. 

The  Eelation  of  Optic  Neuritis  to  Encephalic 
Disease. — The  first  definite  theory  of  the  mechanism  by 
which  intra-cranial  disease  acts  was  put  forward  by  Von 
Grraefe  in  1859,*  and  further  developed  by  him  in  1866. f  It 
was  founded  on  the  observation  that  in  some  cases  of  intra- 
ocular neuritis,  with  haemorrhages,  in  cerebral  tumour,  no  signs 
of  inflammation  were  perceptible  on  naked  eye  examination  in 
the  trunk  of  the  optic  nerve ;  whereas  in  a  case  of  meningitis 
in  which  the  ophthalmoscopic  changes  had  been  less  intense, 
inflammation  of  the  nerve  trunk  was  found  by  Yirchow — 
inflammation  which  was  naturally  assumed  to  have  been  com- 
municated to  the  optic  nerve  from  the  inflamed  meninges,  and 
to  have  descended  the  nerve  to  the  eye.  This  condition  Von 
Grraefe  designated  "descending  neuritis,"  and  gave  as  its 
characteristics  a  slight  degi'ee  of  change  in  the  discs  and  a  ten- 
dency to  invade  the  adjacent  retina.  On  the  other  hand,  the 
cases  of  tumour,  with  great  intra-ocular  change,  haemorrhages, 
&c.,  and  no  evidence  of  inflammation  in  the  optic  nerve  trunks, 
he  explained  by  the  theory  that  they  were  due  to  the  effects, 
in  the  cii-culation  of  the  eye,  of  the  increased  intra-cranial 
pressure,  which  he  assumed  to  be  invariable  in  these  cases, 
and  to  obstruct  the  return  of  blood  from  the  eye  by  com- 

*  In  a  communication  to  the  Soeictc  de  Biologic  of  Paris  in  November, 
1859  ("  Gazette  Hcbdom.,"  1859),  and  more  fully  described  in  the  "Arch, 
f.  Ophth."  vii.  1860,  pt.  2,  p.  58. 

t  "Arch.  f.  Ophth.,"  xii.  p.  100. 
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pressing  the  cavernous  sinus.  He  suggested  further  that  this 
mechanical  effect  was  greatly  intensified  by  the  unyielding 
character  of  the  sclerotic  ring,  which  would  act,  he  assumed, 
as  a  multiplier  of  the  mechanical  obstruction.  In  accord- 
ance with  this  view  he  applied  to  the  condition  of  disc 
met  with  in  these  cases— considerable  swelling  and  haemor- 
rhage and  vascular  distension — the  term  "  stauungs-papilla  " 
{statmng,  a  damming  back)  in  distinction  from  the  "  descend- 
ing neuritis."  In  this  covmtry,  by  the  suggestion  of  Dr. 
Clifford  Allbutt,  the  term  "choked  disc"  has  come  into  use 
as  a  synonym  for  "stauungs-papilla." 

It  was  soon  pointed  out  as  strange  that  an  actual 
inflammation  should  result  from  a  mechanical  congestion,  and 
as  still  more  strange  that  the  inflammation  thus  excited 
should  remain  Hmited  so  nearly  to  the  papilla.  But  graver 
difficulties  awaited  this  theory  of  the  "  stauungs-papilla."  It 
was  soon  found  that  the  ophthalmoscopic  signs  of  the  two 
forms  of  neuritis  coiild  not  always  be  rehed  upon.  The  con- 
dition supposed  to  be  characteristic  of  descending  neiu'itis  was 
discovered,  in  some  cases,  to  be  but  the  first  stage  of  that  sup- 
posed to  indicate  mechanical  obstruction.  It  was  found,  also, 
that  in  cases  in  which  the  character  of  one  of  the  two  forms 
was  clear,  the  necropsy  showed  the  case  to  be  really  one  of  the 
other  variety.  Cases  of  this  character  were  fi-ankly  pubHshed 
by  Von  Grraefe,  although  he  still  held  that  the  distinctions 
were,  in  tlie  majority  of  cases,  accm-ate,  and  the  supposed 
mechanism  of  the  stainmgs-papilla  effective.  This  theorj-, 
however,  was  destroyed  in  its  substantive  form  in  1869  by  the 
demonstration  by  Sesemann*  that  the  communication  between 
the  superior  orbital  and  the  facial  vein  was  so  free  that  the 
effect  of  pressure  on  the  cavernous  sinus  was  at  once  relieved, 
and  did  not  cause  more  than  a  very  transient  fulness  of  the 
retinal  veins,  and  that  even  obliteration  of  the  cavernous  sinus 
caused  no  intra-ocular  changes.  This  has  since  been  well 
corroborated,  as  an  observation  of  Mr.  Hutchinson's  in  which 
no  distension  of  the  retinal  veins  was  produced,  although  the 
cavernous  sinus  was  completely  obliterated  by  the  pressm-e  of 

*  "  Reichert  u.  Du  Bois  Roj'moiid'a  Archiv.,"  1860,  p.  154. 
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au  aneimsm.  It  lias,  iudeed,  been  said  that  the  openings 
from  the  orbital  into  the  facial  vein  are  often  larger  than  the 
communication  with  the  cavernous  sinus. 

It  was  discovered  by  Schwalbe  *  that  the  subvaginal  space 
around  the  optic  nerve  is,  at  the  optic  foramen,  continuous 
with,  and  can  be  injected  from,  the  subdural  space  around  the 
brain.  This  gave  significance  to  some  earlier  observations  of 
Stellwag  von  Carionf  and  Manz+  that  the  sheath  of  the  nerve 
may  be  distended  in  optic  neuritis  from  tumour  and  menin- 
gitis. The  two  facts  suggested  to  Schmidt  §  that  intra-cranial 
pressm-e  may  influence  the  intra- ocular  termination  of  the 
optic  nerve  by  this  mechanism,  since,  as  ah-eady  described, 
the  distension  of  the  sheath  is  greatest  just  behind  the  globe. 
The  theory  received  support  from  Manz,||  who  showed  how 
fi-equent  distension  of  the  sheath  is  in  optic  nemitis,  and 
believed  it  to  be  invariable  in  cases  of  increase  of  intra-cranial 
pressm-e  or  increase  of  subarachnoid  fluid.  He  urged  that 
the  simple  pressure  on  the  nerve  and  vessels  might  cause  the 
intra-ocular  changes,  and  endeavom'ed,  by  experiment  on 
animals,  to  demonstrate  the  effect  of  the  vaginal  distension. 
Injections  into  the  subdm-al  space  passed  into,  and  distended, 
the  sheath,  and  caused  fulness  of  the  retinal  veins,  and  in  some 
cases  transient  redness  and  swelling  of  the  papilla. 

Schmidt,  however,  found  that  a  colom-ed  liquid  injected 
into  the  sheath  passed  into  lymph  spaces  in  the  nerve  at  the 
lamina  cribrosa,  and  he  suggested  that  neuritis  is  pro- 
duced, not  by  the  simple  pressm-e  outside  the  nerve,  but  by 
the  influence,  perhaps  irritation,  of  the  liquid  passing  into 
these  lymph  spaces.  The  theories  of  Schmidt  and  Manz  have 
been  largely  accepted  in  Grermany  as  affording  the  most 
satisfactory  explanation  of  the  origin  of  optic  neuritis. 

It  was  suggested  in  1863  by  Dr.  TIughHngs  Jackson,  that 

intra-cranial  tmnour  causes  optic  neuritis  by  its  irritating  effect, 

*  "CentraMatt  f.  Med.  Wiss.,"  1869,  p.  465.     "Arch.  f.  Mikroskop. 
Anat.,"  Bd.  vi.  1870,  p.  1. 

t  "  Ophthalmologie,"  vol  ii  1856,  p.  617. 

X  "  Zehender'sMonatsbl.,'  vol.  iii.  1865,  p.  281. 

§  Of  Maibm-g,  now  Scliinidt-Ilimpler.     "  Arch.  f.  Oplith.,"  vol.  xv. 
1869,  p.  193. 

II  "Doutscli.  Arch.  f.  Kliu.  Med.,"  vol.  ix.  1871,  339. 
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acting  as  a  "  foreign  body,"*  and  this  view  was  supported  a 
little  later  by  Bro^vn-Sequard,  who  compared  the  origin  of 
neuritis  in  intra-cranial  tumour  to  the  production  of  atrophy 
of  the  optic  nerve  from  a  distant  source  of  irritation.  It 
was  formulated  by  Benediktf  in  1868,  by  ascribing  the 
mechanism  to  the  vaso-motor  nerves,  and  it  is  generally 
known,  somewhat  inaccurately,  as  his  theory. +  This  view 
assumes  that  the  tumour  acts  as  a  source  of  irritation  whicli 
has  a  reflex  influence  through  the  vaso-motor  nerves  upon  the 
optic  disc,  leading  to  its  inflammation.  It  has  been  accepted 
by  some  authorities  as  satisfactory,  but  rejected  by  most 
writers  on  the  grounds  stated  by  Leber,§  as  involving  a 
mechanism  not  known  to  exist,  and  a  complex  relation 
of  the  optic  nerve  to  all  parts  of  the  brain  difficult  to  con- 
ceive ;  and  by  CHflord  Allbutt,  on  the  groimd  that  he  has 
failed  to  find  around  tumours  the  signs  of  inritation.  The 
theory  is,  however,  still  held  by  Dr.  Hughlings  Jackson 
as  that  which  best  explains  the  phenomena  of  nem-itis.  Dr. 
Jackson  has  always  urged  that  the  occmTence  of  optic  nemitis 
is  not  related  to  increased  intra-cranial  pressm-e.  Lastly, 
Galezowski  believes  that  neiuitis  is  always  descendiag,  main- 
taining, contrary  to  most  observers,  that  the  intra-ocular 
change  is  in  all  cases  the  visible  manifestation  of  an  in- 
flammation propagated  by  continuity  from  the  brain. 

This  remarkable  difference  of  opinion  regarding  a  fact  so 
fundamental,  is  a  striking  j)roof  that  much  more  careful 
observation  is  needed  of  the  conditions  of  origin  of  oj)tio 
neuritis,  the  pathological  changes  which  can  be  traced  in  it, 
and  the  allied  conditions  in  which  it  does  not  arise,  before 
an  adequate  theory  of  its  causation  can  be  framed,  or  any 
effective  distinction  into  varieties  can  be  made.  The  follow- 
ing considerations  are  intended  rather  to  further  this  end 
than  to  establish  any  definite  theory  of  its  causation. 

*  "  Oph.  Hosp.  Rep  ,"  vol  iv.       t  "  AUg.  Wien.  Med.  Zeit."  1868,  No.  3. 

%  SchneUer,  in  1860,  put  forward  a  similar  theory  -vvlien  he  suggested  that 
some  retinal  changes  in  intra-cranial  disease  might  be  due  to  a  "  primaiy 
affection  of  the  centres  of  those  nerves  which  regulate  the  course  of  the 
blood  in  the  ocular  vessels."— "  Arch.  f.  Ophth.,"  Bd.  vii.  1860,  I.  p.  71. 

5  In  "Graefe  u.  Saemish's  Manual,"  Bd.  v. 
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The  fii'st  point  to  be  borne  in  mind  is  that  optic  nemitis 
limited  to,  or  at  least  most  intense,  in  the  optic  papilla,  may 
occur  without  any  obvious  cranial  or  cerebral  disease.  The 
intense  nemitis  shown  in  PL  VIII.  1,  was  apparently  a 
primary  papiUitis  involving  the  retina  only  secondarily,  and 
ocemTed  in  a  patient  in  whom  no  symptom  of  cerebral  disease, 
save  some  headache,  could  be  detected  diuing  two  years  she 
remained  under  observation.  The  nemitis  reached  its  height 
in  about  a  fortnight  fi'om  its  commencement,  a  rapidity  which 
is  seen  in  neuritis  from  iatra-cranial  disease  only  in  the  most 
acute  cerebral  affection ;  a  circumstance  which,  with  the 
absence  of  cerebral  symptoms,  quite  excludes,  I  think,  the 
supposition  that  there  existed  iatra-cranial  disease.  From 
these  considerations  it  seems  to  follow  that  the  intra-ocular 
termiaation  of  the  optic  nerve  is  a  structiu'e,  for  some  reason 
which  we  do  not  "know,  pecuharly  prone  to  suffer  inflamma- 
tion. The  common  localization  of  the  inflammation  to  the 
papilla  points  also  to  the  same  fact. 

The  facts  of  medical  ophthalmoscopy  certainly  make  it 
difficult  to  connect  papiUitis  with  increase  of  iatra-cranial 
pressm-e.  If  we  consider  the  cases  in  which  intra-cranial  pres- 
sm-e  is  raised  to  the  highest  poiat  it  ever  reaches — chronic 
hydrocephalus — we  find  optic  nemitis  the  rare  exception, 
and,  when  it  occm'S,  never  intense.  The  difficulty  cannot  be 
met  by  attributiag  it  to  the  slowness  with  which  the  pressure 
is  raised,  because  the  growth  of  many  tumours  which  by 
themselves  cause  intense  optic  nemitis  is  equally  slow. 

On  the  other  hand,  as  I  have  many  times  seen,  in  cases 
of  tumour  with  nemitis  there  may  be  no  sign  of  increased 
intra-cranial  pressm-e  dm-ing  hfe  or  after  death.  "  In  the  cases 
of  vast  tumours  the  optic  nemitis  does  not  differ  from  that 
caused  b}^  small  tumours  at  the  vertex  of  the  brain,  which 
cannot  exercise  any  pressm-e  of  consequence  on  the  base. 
The  neuritis  runs  thi'ough  its  stages,  and  the  swelling  of  the 
discs  subsides,  although  the  intra-cranial  pressure  goes  on 
increasing."*    There  may  also  be  signs  of  increased  pressm-e 

*  Ilughlings  Jackson:  Lecture  on  Optic  Neuritis,  "Med.  Times  and 
Gaz.,"1871. 
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in  tumom*  without  optic  neuritis.  But  while  pressure  upon 
the  cavernous  sinus  cannot  be  regarded  as  the  cause  of  neu- 
ritis, its  effect  on  the  retinal  vessels  cannot  be  altogether 
excluded.  Experiments  show  that  a  quickly  induced  in- 
crease of  pressure  within  the  skull  causes  a  transient  disten- 
sion of  the  retinal  and  papillary  vessels.  In  tubercular 
meningitis  {q.v.)  Dr.  Gaiiick's  careful  observations*  have 
shown  that,  while  papillitis  is  not— fulness  of  veins  is  related 
to  an  increased  intra- cranial  pressm'e. 

To  what  is  the  distension  of  the  optic  sheath  related  ?  It 
is  certainly  very  frequent  in  cases  of  optic  neuritis.  It  is  not, 
however,  as  has  been  alleged,  invariable,  either  in  cases  of  cere- 
bral tumour  with  optic  neuritis,  or  in  conditions  of  increased 
intra-cranial  pressm'e.  It  may  be  absent  in  tumor  cerebri  mth 
characteristic  nemitis — for  instance,  in  Case  16  a  large  gHoma 
of  the  right  frontal  lobe,  with  haemorrhage  into  it,  was 
attended  by  optic  nemitis,  but  with  no  distension  of  the 
sheath.  It  may  be  absent  in  tumom*  with  internal  eifusion. 
Gbeat  distension  of  the  lateral  and  third  ventricles  was  caused 
in  Case  3  by  a  timiour  near  the  corpora  quadiigemina ;  there 
was  optic  neuritis  but  no  distension  of  the  sheaths.  (In  both 
these  cases,  however,  the  nemitis  was  foimd  to  have  been 
"  descending.")  In  Case  21  of  old  neuritis,  due  to  a  tumom* 
occupying  the  whole  of  the  third  ventricle  and  interpeduncular 
space,  and  extending  in  front  of  the  optic  commissm'c  and 
caiising  enormous  distension  of  the  lateral  ventiicles,  the  optic 
sheaths  carefully  examined  in  situ  were  quite  empt}''.  They 
were  loose  and  had  e^adently  been  much  distended.  Tliis  case 
suggests  that  pressme  at  the  base  of  the  brain  may  even  be 
incompatible  with  contimied  distension  of  the  sheath.  In 
tubercular  meningitis,  again,  the  condition  to  wliich  the  dis- 
tension of  the  sheath  appears  to  be  related  is  not  distension 
of  the  ventricles,  or  increased  intra-cranial  pressm'e,  but 
increase  of  the  subarachnoid  fluid,  and  it  bears  in  this  disease 
certainly  no  relation  to  the  occmrence  of  nemitis.  Of  six 
cases  with  changes  in  the  papilla,  in  which  the  state  of  the 

*  Eecorded  in  a  paper  lately  conmiuiiicated  to  the  Medical  and  Chirurgical 
Society. 
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optic  sheaths  was  carefully  noted  by  Dr.  Grarlick,  in  foiu-,  in 
which  excess  of  subaraclinoid  fluid  was  absent,  the  sheath 
was  nonnal,  although  in  several  there  was  great  distension 
of  the  ventricles,  while  in  the  remaining  two  cases,  in  which 
there  was  an  excess  of  subarachnoid  fluid,  there  was  also 
dropsy  of  the  optic  sheath.  Moreover,  the  sheath  is  often 
distended  in  the  cases  of  senile  wasting  of  the  brain,  with  a 
compensatory  excess  of  subarachnoid  fluid. 

Of  the  frequent  association  of  dropsy  of  the  sheatli  and 
optic  neuritis  there  can  be  no  doubt,  but  of  the  relation  of  one 
to  the  other,  little  evidence  has  yet  been  adduced.  Manz 
admits  that  there  are  probably  various  kinds  of  effusion  into 
the  sheath,  and  that  all  may  not  lead  to  neuritis.  It  is 
certain,  too,  that  distension  of  the  optic  nerve  may  occur  even 
in  meningitis  mthout  causing  neuritis,  as  in  a  case  recorded 
by  Dr.  Broadbent.  But  such  cases  prove  Httle,  because  the 
duration  of  the  drojDsy  may  not  have  been  snfficient  for  the 
inflammatory  changes  to  arise.  It  has  been  suggested  that 
the  fluid  may  be  fonned  in  the  sheath  where  it  is  found, 
being  prevented  from  passing  to  the  cranium  by  the  intra- 
cranial pressure.  If  the  sheath  of  the  optic  nerve  is  the 
chief  lymph  channel  by  which  fluid  is  conveyed  away  from 
the  eye — and  the  observations  of  Schmidt  on  its  communi- 
cation with  lymph  spaces  at  the  lamina  cribrosa  render  this 
probable — its  distension  in  optic  nemitis,  by  fluid  escaping 
from  the  papilla,  is  inteUigible.  We  want,  therefore,  to 
know  whether  the  shetith  is  distended  in  cases  in  which  the 
nerve  is  constricted  at  the  optic  foramen  and  the  sheath  is 
closed.  Unfoi'tunately  the  poiut  has  not  been  noted  in  the 
few  cases  hitherto  reported.  Until  these  points  are  ascer- 
tained the  influence  of  dropsy  of  the  sheath  in  causing 
neuritis  must  remain  doubtful.  The  occurrence  of  papillitis 
without  it,  is  of  little  significance,  since  in  those  cases 
there  may  have  been  a  descending  neuritis.  The  facts 
above  mentioned  suggest,  however,  that  it  is  not  the 
chief  mechanism  by  which  papillitis  is  produced.  But,  it  is 
probable  that,  although  not  the  chief  cause,  it  may  still 
exercise  an  important  influence  in  leading  to  oedema  in  the 


70 


MEDICAL  OPHTHALMOSCOPY, 


spaces  of  tlie  papilla  wliicli  probably  communicate  with  the 
sheath. 

The  study  of  cases  of  papillitis  from  tumour,  early  in 
their  history,  lends,  as  far  I  have  seen,  little  support  to  the 
theory  that  their  cause  is  any  form  of  mechanical  congestion. 
Distension  of  veins  and  narrowness  of  arteries  are  not  charac- 
ters of  the  commencing  papillitis  of  tumour,  and  do  not 
commonly  appear  until  the  nem-itic  process,  swelling,  &c.,  is 
considerably  developed. 

In  examining  the  trunk  of  the  optic  nerve  behind  the  eye, 
in  cases  of  papillitis  from  cerebral  timiour,  I  have  found  the 
optic  nerve  to  present  traces  of  inflammatory  change,  increase 
of  nuclei  and  trabecular  connective  tissue,  much  more  fre- 
quently than  has  been  stated  by  other  observers.  In  not  one 
case  examined  could  the  nerves  be  said  to  be  in  a  perfectly 
normal  state.  The  significance  of  the  changes  is  open  to 
question.  They  may  possibly  be  regarded,  in  some  cases,  as 
indications  of  an  ascending  nem-itis.  But  in  some  they  were 
the  most  intense  in  the  neighbom-hood  of  the  optic  commis- 
sm^e,  and  there  was  evidence  that  a  nemitis  had  taken  place 
there  by  extension  from  the  meninges.  In  several  cases  in 
which  this  was  most  distinct,  the  change  in  the  optic  nerve, 
mid- way  between  the  commissm-e  and  the  eye,  was  so  slight 
that  it  might  almost  have  been  passed  as  normal.  The 
extension  to  the  nerve  was  very  distinct  in  two  cases  of 
intra-cranial  tumour  appended.  In  one  (Case  3)  there  was 
distinct,  although  very  shght,  evidence  of  meningitis  beneath 
the  orbital  lobules,  which  had  evidently,  by  the  naked 
eye  and  microscopic  appearances,  extended  to  the  nerves. 
In  the  other  case  the  papilHtis  was  considerable,  and  such 
as  is-  most  common  in  cerebral  tumour  (PI.  XIV.  8) .  The 
changes  in  the  middle  of  the  optic  nerves  were  slight  but 
distinct  (Fig.  9).  In  front  of  the  optic  commissm*e  (Fig.  10) 
the  changes  from  old  inflammation  were  intense.  No  sign 
of  meningitis  was  noted  at  the  post-mortem  examination. 
There  were,  however,  signs  of  old  meningitis  over  the  tumom' 
on  the 'upper  jpart  of  the  frontal  lobe.  In  this  case  it  seems 
probable  that  descending  nemitis  had  taken  place,  and  that 
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the  Hnk  between  the  intense  neuritis  behind,  and  the  intense 
papiUitis  in  fi-ont,  was  the  slight  change  in  the  trnnk  of  the 
nerve.  Hence  it  seems  that  a  very  slight  amonnt  of  descen- 
ding change  may  lead,  in  cerebral  tumour,  to  an  intense 
papillitis.  With  this  case  may  be  compared  the  facts  of  Case 
27.  Here  the  appearance  of  the  papilla  was  declared  by  an 
authority  so  decisive  as  that  of  Mr.  Couper  to  be  that  of  a 
"choked  disc."  No  tumour,  meningitis,  or  mechanism  for 
"  choking "  was,  however,  discovered  within  the  cranium. 
But  the  trunk  of  the  nerve  presented  changes  very  similar 
to  those  in  the  case  just  mentioned,  not,  however,  more 
intense  at  its  posterior  portion.  Similar  changes  were  found 
throughout  the  brain  by  Dr.  Sutton,  and  it  can  hardly  be 
doubted,  taking  the  symptoms  and  anatomical  changes  to- 
gether, that  a  condition,  which  must  be  regarded  as  "  chronic 
irritation  or  inflammation  "  aliecting  the  brain,  had  passed 
down  the  optic  nerves  and  appeared  as  an  intense  papiUitis, 
with  signs  of  strangulation,  due  to  the  compression  of  the 
vessels  within  the  pajailla. 

"With  these  may  also  be  compared  the  facts  of  Case  22 
(PL  XIY.  rigs.  1 — 5).  Here  a  similar  condition  of  disc  to 
that  in  Case  3,  but  of  greater  intensity,  was  associated  with 
a  similar  condition  of  nerve,  and  the  morbid  state  could  be 
traced  into  the  optic  tracts. 

.  It  seems  from  these  facts  that  (1)  a  descending  neiiritis 
cannot  be  excluded  from  an  examination  of  a  small  portion 
of  the  trunk  of  the  nerve,  and  (2)  that  a  change  in  the  nerve 
revealing  itself  as  a  very  slight  deviation  from  the  normal, 
may  serve  to  convey  a  condition  of  irritation  to  the  eye 
sufficient  to  hght  up  considerable  papillitis. 

These  facts,  and  those  above  adverted  to,  suggest  the 
following  conclusions  regarding  the  production  of  papillitis 
in  intra-cranial  disease  : — 

That  in  cases  of  cerebral  tumour  evidence  of  descending 
neuritis  may  be  traced,  much  more  commonly  than  current 
statements  suggest,  while  in  cases  of  meningitis  the  evidence 
of  descending  neuritis  is  almost  invariable. 

That  the  resulting  papillitis  may  be,  and  remain,  slight,  or 


72 


MEDICAL  OPHTHALMOSCOPY. 


may  become  intense  and  present  the  appearances  of  mechanical 
congestion.   The  causes  of  this  difference  we  do  not  yet  know. 

That  such  mechanical  congestion  does  not,  as  a  rule,  result 
from  compression  of  the  vessels  in  or  just  behind  the  sclerotic 
ring,  but  always,  when  intense,  from  compression  by  inflam- 
matory products  in  the  substance  of  the  papilla.  It  must  not 
be  forgotten  that  an  increase  in  the  size  of  vessels  may  be  of 
reflex  vaso-motor  origin  as  in  all  inflamed  paiis. 

That  while  slow  increase  of  intra-cranial  pressure  has  no 
effect  on  the  retinal  vessels,  a  sudden  increase  hinders  the 
escape  of  blood  from  the  eye  for  a  time,  and  may  intensify  a 
papillitis  originating  in  another  way. 

That  distension  of  the  sheath  of  the  nerve  alone  is  probably 
insufiicient  to  cause  papillitis,  but  may  perhaps  intensify  the 
process  otherwise  set  up,  leading  to  retention  or  augmentation 
of  fluid  in  the  IjTnphatic  spaces  in  the  eye,  fluid  which  may 
in  some  cases  possess  an  irritative  quality. 

In  the  cases,  certainly  rarer  than  is  commonly  supposed,  in 
which  no  trace  of  descending  neuritis  can  be  detected,  two 
possibilities  may  be  borne  in  mind — (1)  that  the  effect  of  a 
sudden  increased  intra-cranial  pressure  and  of  distension  of 
the  sheath  together  may  possibly  be  sufficient  to  set  up  papil- 
litis, and  (2)  that  a  condition  of  irritation  may  be  propagated 
down  the  nerve  which  cannot  be  recognized  by  the  micro- 
scope, but  which,  reaching  the  papilla,  may  excite  a  papillitis. 

The  theory  that  the  inflammation  is  the  result  of  a  reflex 
vaso-motor  influence  depends  for  its  support  chiefly  on  the 
absence  of  any  other  explanation.  The  only  positive  fact 
adduced  in  its  favour  is  that  in  which  Dr.  Hughlings  Jackson 
has  often  insisted,  that  neuritis  occurs  especially  in  conditions 
in  which  there  is  such  cerebral  disease  as  may  act  as  a 
"foreign  body."  If,  however,  papillitis  is  ia  many  cases 
unquestionably  the  result  of  a  local  mechanism  (extension  of 
inflammation  for  instance),  it  is  probable  that  it  is  the  result 
of  some  local  mechanism  in  all  cases,  and  a  rigorous  proof 
that  it  is  not  so  must  be  fmraished  before  a  vaso-motor 
theory  can  be  accepted. 

The  only  cases  in  which  I  have  observed  distension  of  veins 
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to  coincide  with  the  early  period  of  neuritis  have  been  some, 
not  all,  cases  of  tubercular  meningitis,  the  condition  in  which, 
as  V.  Grxaefe  believed,  descending  neuritis,  and  not  mechani- 
cal congestion,  occurs  ;  and  in  it  the  distension  is,  as  has 
been  said,  related  to  intra-cranial  pressure.  In  the  course 
of  a  descending  neuritis  the  distension  of  veins  may  be  very 
great,  as  I  have  several  times  observed  both  during  life  and 
after  death  (Compare  PI.  XYI.  3).  In  tumom^  the  veins  at 
first  and  often  throughout  (when  the  neuritis  does  not  reach  a 
considerable  degree  of  intensity),  are  little  above  the  normal 
size,  and  present  no  tortuosities  except  those  which  are  given 
them  by  the  prominence  of  the  papilla.  The  great  distension 
of  veins  and  narrowing  of  arteries  occurs  when  the  inflamma- 
tion has  reached  a  certain  degree  of  intensity.  This  points  to 
the  neuritic  process  in  the  papilla  as  causing  the  strangulation 
by  pressure  in,  and  constriction  of,  the  vessels.  This  view  is 
entirely  borne  out  by  pathological  investigation.  I  have 
never  been  able  to  discover  any  evidence  of  constriction  of  the 
vessels  in  the  sclerotic  ring  or  behind  it.  Their  caHbre  h^ere 
is  always  uniform  (see  XIII.,  XIV.,  XY).  This  statement  is 
based  on  the  most  careful  search  for  any  evidence  of  such 
compression  in  a  number  of  cases  of  papillitis  from  various 
intra-cranial  diseases.  In  one  case  only  was  there  an  appear- 
ance, of  narrowing,  and  in  this,  from  the  tmaltered  coui'se  of 
an  adjacent  vessel,  it  was  evidently  due  to  a  slight  alteration 
in  the  position  of  the  vessel  at  the  spot,  in  consequence  of 
which  the  sections  ceased  to  pass  tlu-ough  its  widest  part.  It 
is  always  in  front  of  the  sclerotic,  in  the  substance  of  the 
swollen  papilla,  that  the  vessels  present  conspiciious  constric- 
tion, and  are  pressed  upon  and  have  theu-  walls  thickened 
by  new  tissue  (PL  XIII.,  XIV.,  XV.).  Further,  the  most 
intense  strangulation  may  occur  in  cases  in  which,  as  in  Case 
29  (Plate  VIII.  Pig.  1),  there  is  reason  to  beheve  that  there 
is  no  intra-cranial  disease ;  and  in  Case  27,  in  which  there  was 
no  intra-cranial  condition  which  could  cause  any  mechanical 
effect,  the  intra-ocular  signs  of  constriction  and  mechanical 
congestion  were  very  marked. 

Thus  I  think  that  the  use  of  the  term  "  choked  disc  "  as 
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significant  of  a  supposed  mechanism  is  to  he  deprecated  in 
the  present  state  of  our  knowledge.  The  terms  intra-ociJar 
neuritis,  or  papilHtis,  are  pathologically  accurate,  and  are 
preferable  until  our  Icnowledge  of  the  origin  of  the  changes 
is  more  definite. 

Varieties. — The  distinction  drawn  by  v.  Graefe  betAveen 
"  descending  neuritis  "  and  the  "choked  disc"  has  obtained 
wide  cui-rency,  and  is  commonly  accepted  by  Enghsh 
ophthalmoscopists,  although  for  the  most  part  discarded  in 
Grermany.  It  is,  however,  generally  admitted  that  the 
supposed  distinctions  cannot  be  imiversally  relied  upon,  and 
the  facts  already  mentioned  make  it  doubtful  whether  the 
pathological  basis  of  the  distinction  is  correct.  A  long  list 
of  supposed  distinctive  characters  between  the  two  varieties 
is  often  given,  many  of  which  are  certainly  inaccui'ate.  The 
aspect  of  the  disc  varies  very  miich  in  the  same  case  at 
different  times  ;  at  one  time  the  characters  may  be  those  sup- 
posed to  be  indicative  of  a  descending  neuritis,  and  at 
another  time  those  ascribed  to  the  "  choked  disc."  But  the 
appearance  in  different  cases  is  also  frequently  different 
throughout  their  whole  course.  These  various  characters  ai-e 
such,  and  the  intennediate  forms  are  so  numerous,  that  it  is 
exceedingly  difficult  to  separate  any  varieties  as  special 
"  forms."  Some  cases  certainly  present  throughout  cha- 
racters which  are  regarded  as  those  of  descending  neuritis — 
especially  slightness  of  swelling,  a  tendency  for  the  changes 
to  be  most  intense  in  the  peripheral  part  of  the  papilla, 
leaving  the  centre  little  affected ;  absence  of  hsemorrhages, 
and  the  presence  of  white  spots,  isolated  or  about  the 
vessels,  and  a  striation  depending  rather  on  conspicuousness 
of  nerve  fibres  than  on  vascularity.  These  changes  are  seen, 
for  instance,  in  PI.  III.  3  and  5,  and  also  of  v^dder  extent 
and  greater  intensity  in  PI.  YI.  2.  On  the  other  hand, 
great  swelhng,  mth  vascularity  and  distended  veins,  such 
as  is  seen  in  PI.  I.  6,  III.  4,  I.  6,  and  still  more  in  PI. 
VI.  1,  characterize  other  forms.  But  PI.  III.  2  (descending 
neuritis)  presents  many  of  the  characters  of  the  choked  disc, 
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while  tlie  changes  in  PI.  V.  1  and  2,  3  and  4,  slight  as 
they  are,  are  in  every  case  associated  with  the  symptoms  of 
intra- cranial  tumour. 

Until  we  know  more  of  the  relation  between  pathological 
process  and  ophthalmoscopic  appearances,  it  seems  far  better 
to  found  any  vaiieties  purely  on  clinical  characters.  Of  such 
the  following  varieties  have  seemed  to  me  the  most  marked. 

1.  Slight  Papillitis,  including  the  condition  described  above 
as  congestion  with  oedema,  in  which  the  changes  are  so  slight 
as  to  dim,  but  not  obscure,  the  edge  of  the  disc  on  indirect 
examination,  although  it  may  be  invisible,  wholly  or  in  part, 
to  direct  examination  (PL  I.  3,  4,  III.  3,  5,  V.  1,  2,  3,  4). 

2.  Moderate  Pa^nlUtis. — Obscuration  of  the  edge  of  the 
disc,  or  of  the  affected  portion,  complete,  even  to  indirect 
examination ;'  swelling  moderate,  commonly  reddish ;  veins 
natm'al  or  large ;  sometimes  white  tissue  about  the  vessels, 
close  to  them  or  extending  for  some  distance  in  the  disc 
(PI.  I.  5,  6,  III.  3,  lY.  1,  3,  Y.  5,  6,  YI.  2). 

3.  Intense  Papillitis. — Grreat  swelling ;  veins  at  first  large 
and  arteries  small ;  many  haemorrhages ;  retina  often  involved 
by  direct  damage  or  by  hfBmorrhages.  Always  succeeds  a 
slighter  stage  in  which  the  evidence  of  strangulation  may  be 
at  first  Httle  marked  (PI.  YI.  1,  YIII.  1). 

The  forms  iu  which  the  changes  involve  the  adjacent 
retina  are  often  termed  " neuro-retinitis  circumscripta;" 
and  such  wide-spread  change  as  is  presented  in  PI.  YIII. 
1,  although  originating  in  the  papilla,  merits  such  a  desig- 
nation. But  in  most  cases,  even  in  such  as  PL  YI.  1,  the 
retina  only  is  affected  which  is  adjacent  to  the  papilla,  or  else- 
where is  the  seat  of  extravasations  only;  and  since  there  is  no 
general  inflammation  of  the  retina,  the  term  "retinitis" 
seems  unnecessary. 

Retro-ocular  Neuritis. — The  change  known  as  such  an 

interstitial  inflammation  of  the  nerve — is  a  mixed  condition 
of  congestion  and  atrophy,  revealed  in  the  disc,  if  revealed 
at  all,  by  the  signs  of  simple  congestion,  soon  passing  on  to 
atrophy  with  narrowed  vessels.  Little  is  known  of  the  exact 
anatomical  changes  in  this  form. 
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Eetro-ocular  Peniwuritis  is  a  conditiou  of  ehi-onic  inflamma- 
tion of  the  sheath  of  the  nerve  leading  to  thickening  of  its 
tissues,  and  purulent  infiltration  among  the  traheculaj.  The 
nerve  may  suffer  from  compression,  or  from  a  state  of  inter- 
stitial neuritis  which  may  spread  to  it  from  the  sheath.  It 
has  been  found  in  periostitis  of  the  orbit  (Homer),  and  in 
thickening  of  the  cranial  bones  constricting  the  optic  nerve 
(Michel).  It  causes  papillitis  in  some,  perhaps  in  all  cases, 
which  does  not  necessarily  assume  the  appearance  described 
as  "  perinemitis." 

Diagnosis. — The  diagnosis  of  optic  neuritis  is  often  easy, 
but  sometimes  presents  great  difficulty.  Of  all  its  signs  that 
which  first  attracts  attention  as  the  most  conspicuous  feature — 
the  increased  redness — is  of  least  value,  except  in  conjunction 
with  other  characters.  As  already  more  than  once  stated, 
the  redness  of  a  disc  free  from  neuritis  may  nearly  equal  that 
of  the  adjacent  choroid.  The  signs  which  are  of  greatest 
diagnostic  value  are  (1)  obscuration  of  the  edge  of  the  disc 
and  (2)  swelling.  These,  in  conjunction  with  increased 
redness,  or  change  of  colour  to  a  tint  not  normally  seen 
(such  as  the  peculiar  hlac-grey  so  often  presented) ,  constitute 
the  characteristic  symptoms.  The  obscm^ation  of  the  edge 
is  especially  significant.  It  indicates  undue  opacity  of  the 
tissue  (layer  of  optic  nerve  fibres)  in  front  of  the  edge.  Most 
of  the  nerve  fibres  pass  along  the  coirrse  of  the  great  vessels, 
above  and  below  the  disc,  and  they  often  obscure  the  edge 
of  the  disc  slightly  in  these  situations.  Sometimes  they  are 
densely  packed,  also,  on  the  nasal  side,  especially  when  the 
central  cup  is  very  large,  and  a  shght  obsciu-ation  is  produced 
there  also  ;  but  in  these  cases,  as  a  rule,  the  lai'ge  size  of 
the  physiological  cup  indicates  the  close  arrangement  of  the 
fibres,  the  obscuration  is  slight  and  occm-s  in  the  noi-mal 
situations,  and  the  edge  of  the  disc  is  elsewhere  quite  sharp. 
In  these  cases  another  character  may  be  observed  in  a  slight 
degree,  Avhicli,  in  more  intense  form  is  conspicuous  in 
neuritis — the  radiating  striation  at  the  edges  of  the  disc. 
Physiologically  this  is  seen  where  the  nerve  fibres  ai'o 
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most  closely  aggregated,  especially  above  and  below ;  patho- 
logically it  is  to  be  observed  all  roimd  the  disc,  although 
most  intense  where  the  nerve  fibres  are  groiiped,  and  it  is  due 
not  merely  to  pale  lines  (from  swollen  fibres  with  increased 
opacity),  but  in  part,  also,  to  red  lines,  fine  vessels  lying 
between  the  fibres. 

The  second  indication  of  neuritis  is  the  existence  of  distinct 
swelling.  The  prominence  of  one  object  in  the  fimdus  above 
the  level  of  an  adjacent  object,  e.g.,  of  a  vessel  on  the  edge  of 
the  physiological  cup  above  a  vessel  at  its  bottom,  is  appre- 
ciated in  the  direct  method  of  examination  by  moving  the 
head  of  the  observer  from  one  side  to  the  other  as  far  as 
possible  without  losing  sight  of  the  objects.  Their  relative 
position  imdergoes  an  appreciable  alteration  proportioned  to 
the  difference  in  level,  and  is  easily  recognized.  By  the 
indirect  method  of  examination  the  same  result  may  be 
obtained  by  a  lateral  or  vertical  movement  of  the  lens,  which 
produces  the  same  eifect  as  a  corresponding  movement  of  the 
observer's  head  (the  "parallactic  test"  of  Liebreich).  With 
the  binocular  ophthalmoscope  these  measures  are  unnecessary, 
the  difference  of  level  being  apparent  just  as  with  the 
stereoscope.  When  the  difference  of  the  level  of  two  objects 
is  very  great,  as,  for  instance,  in  great  swelling  of  the  disc,  a 
convex  lens  behind  the  mirror  may  be  necessary  before  a  clear 
view  of  the  top  of  the  swelling  is  obtained,  the  eye  being 
normal  and  the  fundus  visible  without  a  lens.  The  strength 
of  the  convex  lens  required  to  bring  the  apex  of  the  swell- 
ing into  view,  furnishes  an  indication  of  the  height  of  the 
swelling.  In  the  same  manner  the  depth  of  the  physiological 
cup  may  be  approximately  estimated. 

Normally  the  surface  of  the  papilla  is  a  little  anterior  to 
the  plane  of  the  retiua,  hence  the  term  "papilla."  The 
amount  of  this  prominence  varies  in  different  cases.  It  is 
always  greater  where  the  nerve  fibres  are  chiefly  aggregated 
along  the  course  of  the  retinal  vessels,  so  that  a  transverse 
section  through  the  disc  may  show  scarcely  any  appreciable 
prominence,  while  a  vertical  section  may  present  distinct 
prominence.  The  more  closely  tlie  nerve  fibres  are  aggregated 
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in  one  part  of  tlie  circumference  of  the  nerve,  the  greater  is 
the  prominence.  Occasionally,  but  not  often,  it  is  sufficient 
in  a  normal  eye  to  be  readily  appreciable  by  the  movement 
of  the  head  in  the  direct  examination.  As  a  rule,  a  pro- 
minence which  is  readily  recognized  is  pathological.  In  morbid 
states,  every  degree  of  elevation  may  be  met  with.. 

The  Diagnosis  of  the  Cause  of  Papillitis. — The  first  ques- 
tion which  presents  itself  in  a  given  case  is — Is  the  neuritis 
due  to  intra- cranial  disease  or  to  some  other  cause?  The 
answer  to  this  must,  of  course,  depend  on  the  presence  or 
absence  of  indications  of  disease  of  the  braia,  or  of  such  disease 
of  the  general  system  as  is  known  to  be  accompanied  by  optic 
neuritis.  The  ophthalmoscopic  characters  of  the  neuritis  will 
lead  us  a  little  way,  but  not  far.  A  high  degree  of  neuritis, 
with  intense  strangulation  (such  as  the  discs  shown  in 
PL  VI.  1  and  VIII.  1),  are  confined  to  cerebral  tumour 
and  idiopathic  primary  nemitis.  The  slighter  degree  of 
neui'itis  not  imcommon  in  cerebral  tumour,  chronic  menin- 
gitis, and  other  intra-cranial  diseases,  and  the  nemitis  which 
occurs  in  Bright's  disease,  lead  poisoning,  &c.,  may  resemble 
one  another  very  closely.  The  nemitis  of  Bright's  disease 
sometimes  presents  white  spots  in  and  close  to  the  disc, 
but  the  same  appearance  may  be,  and  often  is,  seen  in  the 
nemitis  of  intra-cranial  disease.  White  spots  in  the  retina 
away  fi'om  the  disc,  with  papillitis  of  a  shght  degree,  and  pre- 
senting no  evidence  of  a  preceding  more  intense  affection, 
is  very  suggestive  of  renal  nemitis.  The  small  cloudy  spots 
seen,  for  instance,  in  PL  IX.  2  (near  the  left  edge  of  the 
figure),  are  of  more  significance  than  the  minute  white  spots 
near  the  macula,  such  as  are  shown  in  PL  IX.  3,  although 
the  latter  are  suggestive  of  renal  disease  when  they  occm' 
with  a  papillitis  of  shght  degree  and  recent  origin.  Suc- 
ceeding neuritis,  or  accompanying  a  nemitis  which  is  sub- 
siding, they  are  of  much  less  significance,  being  often  less  by 
the  mischief  caused  by  simple  inflammation,  and  how  closely 
these  may  simulate  the  appearance  of  a  renal  retinitis 
PL  VIII.  2  shows.  Although  an  appearance  of  so  strOving 
an  aspect  is  very  rare,  a  iew  white  spots  near  the  macida  lutea 
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are  very  conmionly  left  by  nemitis — suoli  as  are  seen  in 
PL  VI.  1  and  3.  The  signs  of  a  previous  neuritis  of  con- 
siderable intensity — a  prominent  mass  of  tissue  in  front  of  tbe 
disc,  such  as  is  seen  there  in  Fig.  3,  or  a  "  fiUed-in "  disc 
with  evident  compression  of  vessels,  as  in  PI.  VIII.  2 — rarely 
coincide  with  a  similar  appearance  in  renal  retinitis,  although 
such  a  coincidence  is  seen  in  PI.  IX.  4.  In  such  cases  I 
believe  tliat  some  diagnostic  help  may  be  alforded  by  the 
fact  that  in  the  renal  form  the  retinal  arteries  iindergo  a 
degree  of  contraction  never  seen  after  ordinary  papillitis. 

It  is,  however,  upon  the  independent  signs  of  one  or  the 
other  causal  condition  that  the  diagnosis  must  chiefly  turn. 
In  referring  nemitis  to  cerebral  mischief,  it  must  not  be 
forgotten  that,  on  the  one  hand,  optic  neuritis  due  to  a 
cerebral  tumom"  may  be  accompanied  for  a  time  by  no  signs 
of  intra-cranial  disease,  and,  on  the  other  hand,  that  an  optic 
neuritis  due  to  a  general  disease  may  be  accompanied  by 
symptoms  suggestive  of  cerebral  distm'bance,  especially  head- 
ache, vomiting,  and  even,  in  some  cases,  convulsions.  Strik- 
ing instances  of  the  former  were  afforded  by  two  children  who 
not  long  ago  were  in  the  Great  Ormond  Street  Hospital  at  the 
same  time.  One  was  the  boy,  under  the  care  of  Dr.  Barlow 
(Case  5),  with  a  tubercular  growth  within  the  right  eyeball, 
and  well  marked  neuritis  to  be  seen  in  the  left  eye  (PI. 
III.  4).  The  only  other  symptom  suggestive  of  intra-cranial 
mischief  was  an  occasional  attack  of  vomiting  dming  many 
months  that  he  remained  under  observation.  The  neuritis 
was  of  the  character  highly  suggestive  of  intra-cranial  tmnour, 
but  the  possibility  that  the  mischief  in  one  eye  might  have 
caused  the  neuritis  in  the  other,  suggested  extirpation  of  the 
eye  which  was  the  seat  of  the  tumour.  It  had,  however,  no 
influence  ;  and  when  the  boy  died,  about  a  year  after,  scrofu- 
lous cerebral  tumours  were  found.  The  other  case  (under 
the  care  of  Dr.  Gree)  was  a  child  aged  nine  years,  who  was 
admitted  having  had  occasional  attacks  of  headache  and 
vomiting.  During  the  intervals  she  seemed  perfectly  well. 
No  symptoms  referable  to  the  nervous  system  could  be 
detected.    She  had,  however,  double  optic  neuritis  of  the 
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lilac-grey  variety  so  suggestive  of  intra-cranial  tiimoiu'. 
Gradually  unsteadiness  of  gait  showed  itself  and  increased 
until  she  was  unable  to  stand,  and  she  ultimately  presented 
all  the  symptoms  of  cerebellar  tumour. 

These  cases  show  that  suspicion  of  intra-cranial  disease  in 
optic  neuritis  can  only  be  discarded  after  long  observation  of 
a  case.  This  is  especially  the  case  when  the  neuritis  is 
chronic.  It  is  rare  that  very  acute  neuritis  is  imaccompanied 
by  symptoms  of  its  originating  disease. 

On  the  other  hand,  neuritis  due  to  general  disease  may  be 
accompanied  by  symptoms  suggestive  of  cerebral  mischief. 
The  disc  shown  in  PI.  IX.  3  is  that  of  a  man  (Case  37)  who 
complained  of  ahnost  constant  severe  headache  and  occasional 
attacks  of  sickness.  The  ophthalmoscope  showed  well  marked 
neuritis,  moderate  in  degree,  and  on  first  inspection  no  retinal 
disturbance  was  detected.  It  was  thought,  for  the  moment, 
to  be  a  case  of  cerebral  tumour.  On  looking  more  carefully 
by  the  direct  method,  however,  near  the  macula  lutea  there 
were  a  number  of  minute  white  spots  inconsistent  with  the 
slight  degree  of  neiuitis.  The  m-ine  was  at  once  examined, 
and  found  to  be  loaded  with  albumen,  and  on  fmiher 
examination  hypertrophy  of  the  heart  and  a  hard  pulse  were 
found,  with  some  signs  of  urcemic  mischief.  He  died  of 
ursemia  not  long  after.  The  history  of  the  case  shown  at 
PI.  IX.  2  is  similar,  except  that  the  evidence  of  cerebral 
disturbance  here  was  mental  change,  not  headache.  A  case 
of  this  kind  impressed  itself  very  strongly  upon  me  many 
years  ago,  when,  as  a  resident  in  University  College  Hospital, 
I  was  first  working  with  the  ophthalmoscope.  A  man  was 
admitted  with  conwdsions,  and  comatose.  An  examination  of 
the  eyes  in  the  intervals  of  the  convulsions  showed  double 
optic  neuritis,  and  a  diagnosis  of  cerebral  tumour  was  at  once 
ventured  on.  The  patient  died  in  a  few  houi^s,  and  the 
necropsy  revealed  contracted  kidneys  and  a  normal  brain. 
A  mistake  of  this  kind  is  easily  made,  especially  if  the 
examination  is  confined  to  the  indirect  method ;  but  I 
think  that  the  mistake  may  generally  be  avoided  by  the 
direct  method  of  examination,  which  has,  in  all  cases  I  have 
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since  seen,  disclosed  slight  retinal  alteration  inconsistent  with 
the  form  of  the  neuritis.  Examination  of  the  urine  should, 
of  com'se,  never  be  neglected. 

Headache  and  vomiting  are,  then,  the  signs  of  least  value  as 
indications  of  an  intra-cranial  cause  of  nemitis.  Convulsion  is 
also  of  little  value  imless  it  is  of  a  form  which  indicates  local 
braia  disease,  i.e.,  local  in  distribution  or  in  commencement. 

In  all  obsciu-e  cases,  search  must  be  made  for  any  other 
cause  of  optic  neuritis,  especially  lead  poisoning.  In  cases  of 
lead  poisoning,  renal  disease  is  very  frequent,  and  that  cause 
for  neuritis  must  be  excluded  before  the  affection  can  be 
refeiTcd  to  pkmibism.  In  these  cases  also  doubt  may  be  felt 
as  to  whether  the  mischief  is  not  due  to  cerebral  disease, 
because  lead  poisoning  is  sometimes  accompanied  with  two 
forms  of  cerebral  distm'bance — delirium  and  convulsion.  In 
the  case  presenting  the  neuritis  shown  in  PI.  YII.  6  (Case  28) 
there  was  extreme  cerebral  distm'bance,  apparently  the  con- 
sequence of  the  lead  poisoning;  and,  on  the  other  hand,  I 
have  lately  had  under  my  care  several  cases  in  which  reciming 
convulsions,  precisely  like  those  of  idiopathic  epilepsy,  were 
due  to  the  same  cause. 

One  other  fact  must  be  mentioned  in  connection  with  the 
diagnosis  of  the  cause  of  optic  nemitis.  In  many  cases  in 
which  slight  neuritis  of  chronic  com-se  is  associated  Avith 
symptoms  which  would  scarcely  suggest  the  existence  of 
disease  such  as  woidd  cause  neuritis,  hypermetropia  exists. 
This  combination  may  be  noted,  for  instance,  in  chlorosis 
(as  in  Case  44,  PI.  YII.  5)  in  epilepsy,  apparently  idiopathic, 
(Case  24),  and  other  slight  symptoms  of  cerebral  distm'bance 
(Case  26).  It  is  doubtful,  in  the  present  state  of  our  know- 
ledge, what  share  is  to  be  attributed  to  the  hypermetropia 
in  the  production  of  the  nemitis,  but  the  fact  may  be  borne 
in  mind. 

Prognosis. — The  prognosis  in  optic  nemitis  is  necessarily 
a  source  of  considerable  anxiety.  In  few  cases  can  it  be  said 
that  vision  is  not  in  danger  of  impairment  and  even  of  loss. 
An  exception,  perhaps,  is  presented  by  the  slight  neuritis 
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associated  with  liypennetropia,  and  no  evidence  of  grave  dis- 
ease elsewhere.  The  prognosis  must  be  formed  in  other  cases 
by  a  carefid  study  of  the  condition  on  which  impairment  of 
sight  depends  in  these  cases,  as  stated  on  p.  57.  It  is  better 
in  the  slighter  degrees  of  papillitis,  and  better  in  proportion 
to  chi'onicity  of  course,  and  dependence  on  causes  which  can 
be  treated.  It  is  worse  when  there  is  reason  to  beheve  that 
there  is  much  retro-ocular  mischief ;  worse  in  proportion  to  tlie 
evidence  the  ophthalmoscope  affords  of  a  process  of  com- 
pression going  on  in  the  disc;  worse  in  proportion  to  the 
intensity  of  the  changes;  and  worse  in  the  loss  of  sight 
which  comes  on  during  the  recession  of  the  inflammation  than 
in  that  which  comes  on  during  its  height. 

The  cause  of  the  optic  nemitis  must  influence  our  prognosis 
more  than  any  other  condition.  It  is  better  in  syphilitic  than 
in  scrofulous  causes,  and  better  in  these  than  in  cases  of  dis- 
ease of  other  forms.  Even  in  syphihtic  mischief,  however, 
the  prognosis  must  be  guarded  if  the  intra-ocular  changes 
are  considerable.  It  is  not  probable  that  the  optic  neuritis 
is,  itself,  syj)hiUtic  in  nature.  Its  subsidence  depends  rathSr 
on  the  subsidence  of  the  syphilitic  intra-cranial  disease,  than 
on  the  influence  of  the  remedy  on  the  intra-ocular  process, 
and  it  is  not  uncommon  to  have  considerable  failm'e  of  sight 
during  the  subsidence  of  the  neuritis  in  such  cases. 

Treatment. — Very  little  can  be  done  for  the  direct 
treatment  of  optic  neuritis.  The  treatment  is  that  of  the 
intra-cranial  mischief,  or  general  disease,  which  is  its 
cause.  Beyond  this,  local  measures,  leeches  and  the  like,  are 
little  likely  to  influence  the  progress  of  the  disease.  The 
puncture  of  the  distended  nerve-sheath  has  been  advocated  by 
De  Wecker,  and  performed  by  him  and  by  Mr.  Power.  It  is 
based  on  the  theory  that  the  distension  of  the  sheath  is  the 
cause  of  the  intra-ocular  nemitis,  a  theory  wliich,  it  has  been 
seen,  cannot  yet  be  considered  as  proved.  Improvement  has 
been  said  to  follow  the  operation,  but  the  benefit  was  not  very 
clear,  and  it  must  be  tried  in  a  larger  nmnber  of  cases  before 
an  opinion  can  be  formed. 
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Dming  nemitis  the  eyes  should  be  used  as  little  as  may  be, 
and  such  conditions  as  intensify  intra-ocular  congestion  should 
be  avoided,  e.g.,  exposiu-e  to  cold,  and  all  causes  of  mechanical 
congestion,  straining,  cough,  &c. 

Optic  nemitis  is  so  frequently  associated  with  syphilitic 
disease  of  the  brain  and  its  membranes,  and  the  evidence 
which  may  seem  to  exclude  the  suspicion  of  syphilis  is  so 
often  misleading,  that  the  administration  of  iodide  of  potassium 
should  be  a  rule  in  almost  all  cases  in  which  the  age  of  the 
patient  is  such  that  acquired  syphiHs  is  possible.  Iodide,  in 
large  doses,  secm'cs  a  more  prompt  improvement  than  mercury, 
and  does  no  harm  if  the  disease  is  not  syphilitic  in  natm-e. 
Additional  benefit  may,  however,  result  from  the  subsequent 
use  of  mercury.  The  completeness  of  recovery  depends  on  the 
promptness  with  which  the  progress  of  the  disease  can  be 
checked.  Even  in  syphilitic  cases  it  must  be  remembered 
that,  the  intra-ocular  neuritis  being  probably  not  syphilitic  in 
nature,  although  the  consequence  of  syphilitic  brain  disease, 
the  remedy  employed  does  not  influence  the  inflammatory 
products  in  the  papilla,  as  it  does  the  disease  in  the  brain. 
As  it  has  just  been  stated,  in  many  cases  of  syphilitic  disease 
of  the  brain  with  optic  neuritis,  in  which  the  cerebral  symp- 
toms have  cleared,  and  the  neuritis  has  subsided  under 
appropriate  treatment,  sight  has  become  damaged  diu'ing  the 
subsidence  of  the  nemitis,  apparently  very  much  as  it  would 
have  been,  had  the  cerebral  disease  not  been  syphilitic  in 
nature.  It  is  the  recession  of  the  cerebral  trouble  which 
permits  the  recession  of  the  neinitis,  and  the  ocular  damage 
bears,  in  most  cases,  a  direct  proportion  to  its  duration. 

Where  the  disease  is  not  syphilitic  it  is  often  scrofulous, 
and  here  also  great  good  can  be  done  by  appropriate — 
especially  tonic — treatment.  Commencing  nemitis  may  sub- 
side entirely  and  leave  no  trace  upon  such  treatment  (as  in 
Case  11).  But  mifortunately  we  are  able  to  influence  such 
disease  much  more  slowly  than  we  can  influence  syphilitic 
disease,  and  if  neuritis  be  abeady  weU  developed,  it  is  rarely 
that  loss  of  sight  can  be  prevented. 
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B.— MORBID  STATES  OF  THE  OPTIC  DISC  CHARACTERIZED 
USUALLY  BY  LESSENED  VASCULARITY  AND  SIGNS  OF 
WASTING.    ATROPHY  OF  THE  OPTIC  NERVE. 

Under  many  circmnstances  the  fibres  of  the  optic  nerves 
undergo  wasting  or  degeneration.  This  occurs  when  the  eye 
has  been  greatly  damaged  by  any  cause,  and  when  complete 
opacity  has  rendered  the  cornea  or  lens,  for  a  long  time, 
impermeable  to  rays  of  light.  It  has  been  seen  to  occur  as  a 
consequence  of  the  inflammation  of  the  intra-ocular  end  of 
the  nerve,  or  of  its  whole  trunk ;  the  wasting  thus  produced 
is  termed  "consecutive  atrophy."  In  many  cases  the  wasting 
is  preceded  by  no  visible  inflammatory  distm-bance,  and  such 
cases  are  termed  "  simple  atrophy."  Nevertheless,  in  rare 
cases,  an  atrophy  is  preceded  by  the  signs  of  simple  congestion 
of  the  disc,  and  such  cases  may  be  termed  "congestive 
atrophy."  It  is  convenient  to  commence  a  description  of  these 
forms  with  that  of  simple  atrophy  of  the  nerve,  includrag  the 
"congestive"  variety,  which  does  not  differ  from  simple 
atrophy  by  such  sharp  lines  as  to  necessitate  its  separate 
description. 

Atrophy,  not  consequent  on  way  obvious  ocular  change, 
was  found  by  Vulpian  in  about  four  per  cent.  (19  out 
of  500)  autopsies  on  old  persons  at  the  Salpetriere.  In  an 
equal  number  (21)  there  was  atrophy  consequent  on  an 
ocular  disease.* 

Simple  Atrophy. 

The  nutrition  of  the  nerve  fibres,  and  that  of  the  capillary 
vessels  which  confer  on  the  disc  its  nonnal  rosy  tint,  ai-e  so 
associated  that  atrophy  of  the  fibres  is  accompanied  ia  neai'ly 
aU  cases  by  an  atrophy  of  the  capillaries,  and  the  pallor  thus 
produced  constitutes  the  most  sahent  sign  of  the  atrophy  of 
the  nerve.  The  atrophied  nerve  commonly  shrinks,  and  oc- 
cupies less  bulk  than  the  normal  nerve.    This  is  not  attended 

*  Table  given  by  G-alezowski,  "  Sur  les  Atropliies  de  la  Papille  du  Ncrf 
Optique."    "  Joiirnal  d'Ophthalmologie,"  Jan.,  Feb.,  and  March,  1872. 


CHANGES  IN  THE  OPTIC  NEllVE  ATROPHY. 


85 


by  any  diminution  in  the  size  of  the  optic  disc,  since  the  latter 
is  determined  by  the  size  of  the  sclerotic  opening.  The 
shrinking  is  indicated  by  a  slight  recession  or  "  excavation  " 
of  the  disc.  In  some  cases  there  is  a  dimiinition  in  size  of 
the  retinal  vessels,  but  this  is  an  inconstant  character.  These 
signs  will  be  considered  in  detail. 

Pallor. — The  vascularity  of  the  optic  nerve,  as  has  been 
before  pointed  out,  is  estimated  by  the  tint  of  its  intra-ocular 
termination,  the  "  optic  disc."  In  judging  of  the  colour  of 
the  disc  it  is  important  to  examine  it  with  a  weak  illumina- 
tion, and  with  the  direct  method,  in  order  to  let  as  little 
Hght  as  possible  be  reilected.  In  a  strong  light  a  faintly- 
tinted  object  will  appear  white.*  Hence  the  importance,  to 
recognize  a  shght  coloration,  of  employing  a  weak  illumina- 
tion. The  ophthalmoscope  of  Helmholtz,  consisting  of  thin 
plates  of  tinted  glass,  is  especially  useful  for  this  purpose.  A 
plane  mirror  may  be  employed  instead.  If  this  is  not  avail- 
able, the  Hght  of  the  illuminating  lamp  should  be  turned  low, 
so  as  to  have  a  feeble  illumination  of  a  small  area  of  the  fundus. 

For  the  estimation  of  a  pathological  pallor  of  the  optic 
disc,  it  is  as  essential  to  be  aware  of  the  normal  variations  in 
colour  which  it  presents,  as  for  the  recognition  of  congestion. 
The  variations  on  the  negative  side  are  not,  perhaps,  so  con- 
siderable as  are  those  on  the  positive  side,  but  they  are  sufficient 
to  render  famiHarity  with  the  appearance  of  the  normal  disc 
essential  to  prevent  mistakes  in  estimating  the  sHghter  degrees 
of  atrophy.  As  a  rule,  the  disc  becomes  paler  as  Hfe  advances, 
and  a  slight  grey  tint  becomes  mingled  with  the  red,  but  the 
latter  is  still  perce^Dtible.  The  physiological  cup,  if  shght,  is 
often  indistinct  late  in  life.  Thus,  a  tint  which  is  normal  in 
the  old,  would  be  suggestive  of  atrophy  in  the  young.  In 
anoemia,  also,  the  disc  may  become  paler,  but  the  change  of 

*  With  very  intense  Uliimination,  even  a  strongly-tinted  object  will 
appear  white.  This  is  because  all  objects  reflect  some  of  all  rays,  and 
absorb  none  entirely.  If  the  waves  impinging  be  suiEciently  numerous, 
i.e.,  the  light  very  intense,  so  many  waves  of  all  lengths  are  reflected  that 
the  object  appears  white,  the  waves  of  the  length  not  absorbed  being  no 
longer  preponderant,  although  they  become  preponderant  on  weakening  the 
light. 
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tint  from  this  cause  is  not  considerable,  and  is  insignificant  in 
comparison  witli  the  normal  variations  in  colour  of  the  disc. 
It  never  constitutes  an  element  of  difficulty  in  the  recognition 
of  atrophy. 

AVlien  a  pathological  pallor  of  the  disc  is  pronounced  it 
extends  over  the  whole  area  of  the  disc,  but  commencing  pallor 
may  be  most  marked  in  that  part  of  the  disc  which  is  nor- 
mally palest,  i.e.,  the  temporal  side,  where  the  nerve  fibres 
are  least  numerous.  The  change  in  this  part,  however,  is  only 
of  significance  in  individuals  in  whom  the  "  physiological 
cup  "  is  small,  and  the  temporal  half  of  the  disc  normally 
possesses  a  distinctly  vascular  tint.  In  a  large  number  of 
cases,  in  which  the  physiological  excavation  is  large,  and 
slopes  gradually  to  the  sclerotic  ring  on  the  temporal  side, 
this  portion  of  the  disc  may  be  normally  as  pale  as  in  advanced 
atrophy.  The  part  on  which  attention  should  be  chiefly  fixed 
is,  therefore,  that  which  normally  possesses  considerable  vas- 
cularity, the  nasal  portion.  The  tint  may  be  observed  to 
become  gradually  paler,  the  red  sometimes  simply  fading, 
and  leaving  a  white  colour  in  its  place  ;  in  other  cases  a  grey 
becomes  mingled  vnth  the  red,  and  gradually  preponderates 
as  the  red  tint  fades,  and  ultimately  a  pm^e  bluish  or  greenish- 
grey  is  left.  These  two  varieties  constitute  in  their  extreme 
fonns  the  white  and  grey  forms  of  atrophy  respectively, 
Intennediate  forms  are  often  seen,  and  to  the  direct  method 
of  examination  some  grey  tint  may  always  be  distinguished, 
even  in  the  discs  which  appear  of  tendinous  and  even 
chalky  whiteness  to  the  indirect  method  of  examination. 
This  grey  motthng  tends  to  increase  as  time  goes  on.  The 
slight  grey  tint  in  "white  atrophy,"  is  similar  to  that 
normally  seen  at  the  bottom  of  the  physiological  cup.  This 
tint  is,  however,  scattered  over  the  disc,  and  the  central  cup 
is  often  distinguishably  whiter  or  greyer  than  the  rest. 

The  atrophy  leaves  the  edge  of  the  disc  very  distinct  and 
sharp.  The  sclerotic  ring,  is  much  more  clear  than  it  is  nor- 
mally, but  it  may  not  at  first  be  recognized  by  the  indirect 
method  as  it  is  not  differentiated  from  the  white  sm-face  of 
the  disc,  as  it  is  from  the  rosy  tint  of  the  nonnal  disc.  The 
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sliai-pness  of  the  edge  is  due,  not  only  to  its  clearness,  btit 
also  to  the  fact  that  the  choroid  presents  its  normal  characters 
to  the  margin,  and  gives  to  the  clear  outhne  a  peculiar  sharp- 
cut  aspect,  which  is  the  characteristic  of  "  simple  atrophy." 
Pigmentary  deposits  on  the  edge  of  the  disc  are,  like  the  edge 
itself,  abnormally  distinct. 

Excavation  —  In  simple  atrophy  of  the  nerve,  the  surface 
of  the  disc  is  depressed  in  propoi-tion  to  the  wasting  of  the 
nerve  trunk.  This  varies,  however,  in  the  different  forms  of 
atrophy,  because  the  wasting  of  the  nerve  fibres  is,  in  some 
forms,  combined  with  wasting  of  the  connective  elements,  and 
a  great  shrinking  of  the  nerve  in  size,  while  in  other  cases  the 
wasting  of  the  nerve  is  accompanied  with  an  overgrowth  of 
connective  tissue,  which  may  to  some  extent  compensate  for 
the  shrinking  due  to  the  atrophy  of  the  nerve  fibres,  and  even 
prevent  any  diminution  in  bulk  of  the  nerve.  Thus,  in  some 
cases,  the  depression  of  the  disc  is  considerable,  and  in  others- 
it  is  slight  or  absent.  Its  special  character  is  that  it  affects 
the  whole  disc,  and  commences  at  the  sclerotic  ring,  and  may 
often  be  recognized  by  the  change  of  level  of  the  retinal 
vessels  at  the  spot,  most  distinct  on  lateral  movement  of 
the  observer's  head.  Normally,  it  will  be  remembered,  the 
depression  of  the  centre  of  the  disc  never  begins  at  the  scle- 
rotic ring,  except"  that  in  some  cases  of  large  normal  cups  it 
may  commence  at  the  ring  on  the  temporal  side.  Above, 
below,  and  at  the  nasal  side,  i.e.,  in  the  position  of  the  large 
vessels,  the  normal  excavation  never  commences  at  the  ring, 
within  which  there  is  always  a  zone  of  nerve  tissue,  commonly 
the  most  prominent  portion  of  the  disc.  Hence  the  change 
of  level  of  the  large  vessels  at  the  ring  becomes  an  important 
sign  of  the  atrophic  excavation.  The  size  and  form  of  the 
resulting  excavation  depend  on  two  things,  the  amount  of 
shrinking  of  the  nerve,  and  the  size  and  form  of  the  normal 
cup.  The  wasting  of  the  edge  of  the  cup  tends  to  render  the 
steep  side  or  sides,  sloping,  and  to  render  its  form  a  fimnel- 
shape. 

The  mottling  of  the  lamina  cribrosa  may  become  very 
distinct  at  the  bottom  of  the  excavation,  and  this  in  some 
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Ceases,  it  is  said,  in  which  hefore  the  atrophy  no  physiological 
depression  existed.  Where  the  normal  cup  was  large,  the 
excavation  may  reveal  the  lamina  crihrosa  in  almost  the  whole 
extent  of  the  disc,  the  grey  mottling  corresponding  to  the 
bvmdles  of  degenerated  nerve '  fibres,  the  white  intervals  to 
the  meshes  of  the  lamina. 

It  is  beheved  that  some  share  in  the  excavation  is  due  to 
the  atrophy  of  the  small  vessels,  which  confen-ed  on  the 
normal  disc  a  certain  amount  of  tm-gescence.  De  Wecker 
suggests  that  as  the  nerve  has  its  consistence  lessened,  the 
normal  intra-ocular  pressure  may  assist  in  producing  the 
excavation. 

It  has  been  said  that  the  more  connective  tissue  there  is 
developed  in  the  atrophied  nerve,  the  slighter  is  the  shrinking 
of  the  trimk.  This  is  especially  the  case  in  the  grey  atrophy, 
in  which  the  nerve  may  retain  its  normal  size.  The  de- 
pression in  the  disc  may  be  less  in  these  cases  than  in  the 
whiter  fonn  of  simple  atrophy,  but  it  is  not,  as  has  been  said, 
absent,  and  it  is  often  considerable.  Among  the  remains  of 
the  diverging  nerve  fibres,  there  is  Kttle  connective  tissue 
developed,  and  the  wasting  of  the  fibres  here  is  compensated 
for  to  a  much  less  extent  than  in  the  trunk  of  the  nerve. 

The  Retinal  Vessels. — In  some  cases  of  simple  atrophy  of 
the  optic  nerve  the  retinal  vessels  become  reduced  in  size,  in 
others  they  do  not.  In  the  grey  atrophy,  as  a  rule,  these 
vessels  undergo  little  or  no  change.  In  simple  white  atrophy 
they  may  present  in  some  cases  no  alteration  ;  in  others,  the 
arteries  gradually  become  smaller,  the  veins  undergoing 
little  dimiiiution.  After  a  time  the  veins  also  may  shrink. 
They  are  reduced  in  size  in  cases  in  wliich  there  is  a  retro- 
ocular  neuritic  process,  but  this,  without  e\idence  of  neuritis 
in  the  disc,  cannot  be  regarded  as  the  cause  of  their  shi'inking 
in  all  cases.  Their  atrophy  seems  sometimes  to  be  part  of 
the  atrophy  of  the  nerve-fibre  and  ganglion-cell  laj'-ers  of  the 
retina,  which  is  usually  associated  with  atrophy  of  the  nerve. 
"Why  they  should  shrink  in  some  cases  and  not  in  others  is  at 
present  imexplained. 

Initial  Signs  of  Congestion. — In  describing  simple  conges- 
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tion  of  the  disc,  it  was  pointed  out  that  it  may  terminate  in 
atrophy.  The  disc  has,  at  first,  a  dull-red  tint,  with  a  soft- 
looking  surface,  the  redness  being  uniformly  distributed  over 
the  disc.  The  edges  of  the  disc  are  less  sharply  defined  than 
in  health ;  they  are  visible,  but  are  softened.  It  is  this 
unifonn  distribution  of  the  tint,  and  softness  of  the  edge, 
which  give  to  the  disc  its  special  character.  The  congestion 
may  persist  for  a  long  time,  but,  commonly,  as  time  goes  on, 
the  disc  slowly  becomes  paler,  and  ultimately  a  condition  of 
greyish- white  atrophy  is  reached. 

Occasionally  the  disc  presents  at  first,  for  a  short  time,  a 
sHght  degree  of  oedema  as  well  as  congestion,  shown  by  slight 
swelling.  This  is  especially  the  case  when  there  is  reason  to 
beheve  that  behind  the  eye  there  is  a  more  intense  degree  of 
inflammation — retro-ocular  neimtis.  The  vessels  then  present 
much  earlier  and  more  considerable  narrowing  than  in  simple 
atrophy,  and  in  the  disc  around  them  much  white  tissue 
becomes  developed.  It  is  to  be  noted,  however,  that  in  some 
conditions  of  undoubted  retro-ocular  neuritis,  there  may  be 
no  signs  of  inflammation  or  congestion  of  the  disc,  but  only 
that  of  simple  atrophy.  In  these  cases  the  mischief  is  com- 
monly at  some  distance  behind  the  eye. 

Causes. — Simple  atrophy  of  the  optic  nerve  may  be  a 
primary  change,  or  may  be  secondary  to  some  lesion,  trau- 
matic or  other,  which  interferes  with  the  structural  integrity 
of  the  nerve.  These  two  varieties  may  be  distinguished  as 
"primary"  and  "secondary"  atrophy,  and  are  especially  cha- 
racterized by  the  circumstance  that  in  primary  atrophy  the 
loss  of  sight  coincides  in  origin  and  progress  with  the  visible 
atrophy,  but  in  secondary  atrophy  the  loss  of  sight  occurs 
first,  and  the  signs  of  nerve  degeneration  are  not  observed 
until  a  subsequent  period.  It  is  doubtful  whether  the  two 
foims  can  be  distinguished  by  the  ultimate  aspect  of  the  disc. 

It  has  been  proposed  to  divide  the  primary  atrophies  into  two 
classes,  according  as  the  process  commences  by  degeneration 
of  the  nerve  elements,  or  by  growth  of  the  interstitial  tissue, 
with  secondary  damage  to  the  nerve  fibres.    The  distinction 
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lias  been  especially  insisted  on  by  Charcot,  and  by  Abadie,  on 
grounds  of  etiology,  pathology,  and  sjouptoms.  These  dis- 
tinctions will  be  more  fully  considered  further  on,  but  our 
knowledge  of  them  is  scarcely  at  present  sufficiently  definite 
to  make  a  sharp  distinction  generally  useful. 

Primari/  Atrophy  often  comes  on  "without  knowTi  causes. 
It  is  sometimes,  however,  distinctly  hereditary,  and  one  very 
remarkable  form  (carefully  studied  by  Leber)  affects  all  the 
males  of  a  family  soon  after  puberty.    The  male  sex  is,  apart 
from  this  variety,  more  prone  to  optic  nerve  atrophy  than  the 
female.    Seventy-five  per  cent,  of  all  cases  occur  in  men,  and 
of  primary  atrophies  the  proportion  is  probably  still  greater. 
The  nem'opathic  dyscrasia  is  often  well  marked,  and  this  is 
sometimes  the  form  in  which  heredity  acts.    Most  cases  occiir 
in  adults.    Cold  is  apparently  an  occasional  cause,  and  so  is 
sexual  excess.     Toxaemia  sometimes  produces  it,  especially 
from  alcohol,  tobacco,  and  lead.    Tobacco  may  also  cause  the 
congestive  variety  of  atrophy ;  lead  that  which  is  consecutive 
to  neuritis.    Blows  in  the  neighbourhood  of  the  orbit,  or  on 
the  eye,  frequently  cause  atrophy  of  the  optic  nerve,  which  is 
not  nnfrequently  preceded  by  signs  of  congestion.  The 
ultimate  state  of  the  disc  may  be  one  of  wliite  or  of  grey 
atrophy.    Over  use  of  the  eyes  is  an  occasional  cause.  Atro- 
phies from  these  causes  ai-e  rather  of  ophthalmic  than  of 
medical  importance. 

Another  group  of  primary  atrophies  of  the  optic  nerve, 
and  one  of  great  medical  interest  and  practical  importance, 
is  constituted  by  those  which  are  due  to  an  isolated  degenera- 
tion, associated  with  a  similar  degeneration  somewhere  else  in 
the  nervous  system.  The  most  important  of  these  is  that  which 
so  often  accompanies  locomotor  ataxy.  It  is  usually  a  grey 
atrophy  in  ophthalmoscopic  aspect,  without  diminution  in  the 
size  of  the  vessels.  This  form  is  regarded  as  the  most  typical 
example  of  the  "  parenchymatous,"  i.e.,  primarily  neural  fonn. 
A  large  number  of  primary  atrophies  are  of  this  variety. 
The  tabetic  symptoms  may  be  long  delayed,  and  many  such 
cases  have  been  regarded  as  independent  atroi^hy  (see  Piu-t 
II.,  Diseases  of  the  Spinal  Cord.) 
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A  similar  atrophy  may  be  observed  occasionally  in  general 
paralysis  of  the  insane,  and  also,  although  rarely,  in  dissemi- 
nated (insular)  sclerosis,  and  in  lateral  sclerosis  of  the  cord. 
The  form  which  occurs  in  general  paralysis  is  described  by 
Dr.  Clifford  AUbutt  as  often  preceded  by  distinct  signs  of  con- 
gestion of  the  disc.  This  is  doubted  by  many,  and  is  certainly 
very  often  not  to  be  observed,  but  in  one  or  two  cases  I  have 
seen  marked  congestion  of  the  discs  in  general  paralysis, 
although  unable  to  follow  them  to  the  atrophic  stage.  Other 
causes  to  which  atrophy  has  been  attributed  are  gastro-intes- 
tinal  affections,  syphilis,  diabetes,  menstrual  disturbances, 
sexual  excess,  migraine,  intermittent,  typhoid,  and  other 
fevers.  The  special  characters  of  the  atrophy  in  these  various 
states  will  be  described  in  Part  II.  imder  the  special  diseases. 

Primary  atrophy  usually  affects  both  eyes,  commonly  one 
much  more,  and  earher  than,  the  other,  and  in  rare  cases  one 
only. 

Secondary  Atrophy  results  from  lesion  of  the  optic  centres 
or  fibres.  A  coi-tical  lesion  in  the  brain  about  the  supra- 
marginal  gyrus  (Ferrier)  may,  there  is  reason  to  believe, 
entail  loss  of  sight  of  the  opposite  eye.  This,  although  the 
decussation  at  the  chiasma  is  certainly  in  man  incomplete,  is 
explicable  by  Charcot's  at  present  unproved  theory  of  a  com- 
plemental  decussation  at  the  corpora  quadrigemina.  A  lesion 
outside  the  hinder  part  of  the  optic  thalamus  causes,  according 
to  the  theory,  loss  of  sight  of  the  opposite  eye  and  of  the 
opposite  half  of  the  field  of  vision  of  the  same  side.  It  is 
probable  that  such  damage  does  not  for  a  long  time  cause 
atrophy  of  the  disc,  but  Case  30  (PI.  II.  5)  makes  it  probable 
that  such  atrophy  after  a  time  does  ensue  ;  and  the  same 
conclusion  is  suggested  by  a  case  recorded  by  Bernhardt.* 
Lesions  of  one  optic  tract  cause  bi-lateral  symmetrical 
hemiopia,  unaccompanied  by  ophthalmoscopic  changes  until 
after  some  years.  Some  observers  have  described  an  ultimate 
slight  paUor  of  the  corresponding  halves  of  the  discs,  but  I 
have  never  been  able  to  detect  this  in  any  of  the  cases  of 
hemiopia  (about  thiiiy)  in  which  I  have  carefully  looked  for 

*  "Berl.  Kl.  ■Woschenschrift,"  1872,  No.  30. 
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it.  In  the  case  of  longest  duration,  in  wliicli  the  hemiopia  was 
persistently  complete,  in  the  course  of  years  the  whole  of  the 
disc  of  the'  eye  in  which  the  area  lost  was  oh  the  temporal 
side  (and  therefore  greatest),  became  perceptibly  paler  than 
the  other,  the  tint  of  the  two  being  at  fii'st  equal.  A  similar 
shght  pallor  of  the  disc  opposite  to  the  cerebral  lesion  has 
been  noted  by  others  in  cases  of  hemiopia  of  long  duration. 

Pressure  on  the  chiasma  or  nerves  at  the  base  of  the  brain 
is  a  common  cause  of  optic  nerve  atrophy  without  neuritis. 
In  Case  6  (PI.  II.  4),  although  there  had  been  shght  neuritis, 
the  atrophy  was  probably  due  to  this  cause.  The  pressure 
may  be  that  of  tmnours  grooving  from  any  of  the  adjacent 
stmctm'es,  exostoses  from  the  bone,  or  aneurisms  from  the 
adjacent  arteries.  It  not  imcommonly  results  fi'om  internal 
hydrocephalus — the  distended  third  ventricle  compresses  the 
chiasma  du-ectly,  pressing  first  on  the  upper  and  posterior 
aspect,  as  Tiirck  showed.  Meningitis  is  another  cause  which, 
while  commonly  producing  (if  extending  to  the  nerve)  optic 
papillitis,  may,  in  rare  cases,  cause  blindness  and  atrophy  with- 
out intra-ocular  inflammation,  by  external  pressm'e  without 
inflammatory  invasion,  or  it  may  cause  blindness  and  atrophy 
out  of  proportion  to  neuiitic  mischief,  and  often  after  the 
inflammation  of  the  papilla  has  subsided.  It  is  probable 
that  the  local  neuiitis  in  these  cases  is  often  much  more 
intense  than  is  suggested  by  the  degree  of  intra-ocular 
inflammation.  "  It  is  said  that  obstruction,  by  emboHsm  or 
thrombosis,  of  one  middle  meningeal  artery,  which  supphes 
the  dura  mater  aroimd  the  optic  foramen,  may  be  followed 
by  atrophy  of  that  optic  nerve.  Tumours,  exostoses,  and 
meningitis  may  damage  the  nerves  in  front  of  the  chiasma, 
and  so  affect  the  two  eyes  equally,  or  one  to  a  much  greater 
extent  than  the  other,  or  one  exclusively.  The  atroiDhy  from 
these  causes  is  white  or  grey. 

Damage  to  the  optic  nerves  causing  atrophy  may  also  oecm' 
in  the  optic  foramen  or  in  the  course  of  the  nerve  through  the 
orbit.  Narrowing  of  the  foramen  by  bony  thickening,  and 
rheumatic  or  syphihtic  or  traumatic  mischief,  causing  pressure 
at  the  back  of  the  orbit,  close  to  the  foramen,  are  not  rai-e 
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causes  of  atrophy.  Blows  on  the  head,  apparently,  sometimes 
produce  atrophy  by  dbect  injury  to  the  nerve,  sometimes  hy 
causing  secondary  compression,  and  sometimes  loy  setting  up 
(in  consequence  of  the  concussion,  and  especially  in  neuro- 
pathic individiials)  a  slow  wasting,  simple,  or  accompanied 
with  congestion.  The  ultimate  atrophy  which  results  from 
these  causes  is  usually  more  or  less  distinctly  grey  in  aspect, 
and  the  grey  tint  may  be  as  marked  as  in  the  form  supposed 
to  be  characteristic  of  spinal  disease  (see  PL  II.  Fig.  3  and 
Cases  31  and  32). 

Mischief  in  the  orbit  may  cause  a  process  of  "  retro-ocular 
neuritis."  This  is  assumed  when  transient  signs  of  congestion 
are  present  in  the  disc,  accompanied  by  constriction  of  vessels 
and  the  development  of  tissue  adjacent  to  them ;  so  that 
ultimately  there  is  considerable  narrowing  of  the  retinal  vessels, 
as  in  the  atrophy  which  is  consecutive  to  intra-ocular  neuritis. 

Lastly,  damage  to  the  retina  entails  an  atrophy  of  the 
optic  nerve,  which  progresses,  sometimes  slowly,  sometimes 
quickly,  and  is  usually  white.  Now  and  then  atrophy  of  the 
optic  nerve  f  oUows  a  cause  which  seems  to  act  by  giving  a  shock 
to  the  retina,  that  leaves  no  trace  behind— <?.</.,  the  complete 
amaurosis,  which  may  accompany  the  onset  of  embolism  of  one 
branch  of  the  retinal  artery,  and  is  usually  temporary,  may 
sometimes  be  permanent,  even  though  aU  the  other  branches 
of  the  retiual  artery  are  pervious.  Atrophy  sometimes 
follows  a  blow  on  the  eye,  as  in  a  case  related  by  Laqueiu', 
in  which  a  blow  caused  complete  amam-osis  without  visible 
changes  in  the  fundus,  and  sunple  atrophy  followed.  Such 
cases  are  of  medical  interest  on  account  of  the  light  they 
throw  on  the  action  of  some  general  causes.  Commonly,  the 
cause  of  retinal  atrophy  is  obvious  on  ophthalmoscopic 
examination,  and  the  medical  interest  of  this  form  is  sub- 
ordinate to  that  of  the  retinal  change.  When  there  is  simul- 
taneous choroiditis  the  disc  has  often  a  yellowish-red  tint,  which 
win  be  described  farther  on.  Secondary  atrophy  affects  one 
eye  alone  when  the  mischief  is  far  in  front  of  the  commissure. 

The  relative  frequency  of  the  several  causes  of  atrophy 
may  be  estimated  from  the  accompanying  table  given  by 
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Galezowsld*  of  the  traceable  causes  in  16G  cases.  Instances  of 
atrophy  consecutive  to  neuritis  are,  however,  included.  The 
causes  are  arranged  in  the  order  of  frequency : — 


Cerebral     ..        ..        .,        ..  ..       ..  ..40 

Locomotor  Ataxy..        ,.        ..  .,        ..  ..33 

Traumatic  . .        . .        . .        . .  . .        . .        . .  22 

Alcoholism  . .        . .        . .        . .  . ,        . .  ..13 

Syijhilis   12 

Gastro-intestinal  Affections      . .  . .       . .        . .  7 

Erysipelas  . .        . .        . .        , .  . .        . .        . .  q 

Congenital  and  Dentition  Troubles    G 

Hereditary  . .        . .        . .        . .  . .        , .        _  _  4 

Diabetes     . .       . .        . .       . ,  . .       . .       . .  4 

Menstrual  Disturbance    . .        , ,  . .        . .        . .  4 

Sexual  Excesses    . .        , .       . .  . .       , .       ,  _  4 

Exposure  to  Sun  or  Bright  Lights    3 

Cessation  of  Migraine      . .       , ,  . .       , .        . .  2 

Intermittent  Eever-        . .        . .  . .        . .     '  , .  2 

Typhoid  Eever     . .        . .        . .  . .        . ,       . .  2 

Albuminuria         , .        . .        . .  , ,        . .        , .  1 

Lead  Poisoning    . .       . .       , .  , ,        . .        . .  1 
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Thus  very  nearly  50  per  cent,  of  the  cases  of  atrophy  are 
associated  "with  disease  of  the  brain  and  spinal  cord. 

Anatomical  Changes. — Atrophy  of  the  optic  nerve  is 
never  confined  to  the  papilla :  the  changes  are  marked 
throughout  the  whole  length  of  the  nerve,  and  in  primary 
atrophy  are  usually  equally  distributed.  The  size  of  the 
nerve  varies  very  much ;  in  some  forms  of  primary  atrophy  it 
is  markedly  smaller  than  normal*  somewhat  translucent  but 
scarcely  grey,  and  under  the  microscope  may  present  merely 
a  wasting  of  all  the  structures  of  the  nerve,  fibres  and  con- 
nective elements,  with,  especially  in  recent  cases,  products  of 
the  degeneration  of  the  nerve-fibres,  granides  and  globules 
of  fat,  compound  granule  cells,  "  corpora  amylacea,"  and 
other  products  of  degeneration  of  the  nerve-fibres.  The 
position  of  the  latter  may  at  first  be  marked  by  rows  of  fatty 
particles.  In  other  cases  the  nerve  may  be  httle  diminished 
in  size,  but  may  present  under  the  microscope   a  great 

*  "  Joum.  d'Ophth."  No.  2,  1872. 
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increase  in  the  interstitial  connective  tissue,  fibres,  and  cells, 
yvith.  disappearance  of  the  nerve  tubules.  Commonly  the 
change  is  greater  in  the  cu'cumferential  portions  of  the 
nerve  than  in  the  central.*  Occasionally  the  reverse  is 
the  case.  In  atrophy  from  pressure  on  the  nerve,  its  size 
is  usually  greatly  reduced,  and  the  increase  of  connective 
tissue  is  very  considerable. 

In  primary  grey  atrophy  the  nerve  trunk  is  usually  little 
reduced  in  size,  and  is  grey  and  gelatinous  in  appearance. 
Microscopically, .  it  presents  an  increase  in  the  connective 
tissue  trabeculsB,  and  an  atrophy  of  the  nerve  fibres.  Their 
medullary  sheath  first  disappears,  and  afterwards  the  axis 
cylinder.  It  is  said  that  the  nerve  fibres  may  be  reduced  to 
fine  fibrous  threads.  Products  of  myelin  degeneration  may 
be  found  in  the  earher  stages.  Sometimes  the  change  is 
peculiar;  there  developes  round  the  vessels  a  peculiar 
gelatinous-looking  tissue  containing  a  few  nuclei  and  indis- 
tinct concentric  fibrillation.  The  normal  arrangement  of  the 
trabecule  disappears,  and  a  section  of  the  nerve  (PL  XYI.  5) 
shows  islets  and  tracts  of  this  tissue,  in  the  centre  of  each 
of  which  a  vessel  can  be  traced.  They  may  occupy  at 
least  half  the  area  of  the  section.  Between  them  he  the 
fasciculi  of  degenerated  nerve  fibres  with  little  increase 
in  their  interstitial  tissue.  In  the  case  figured,  the  atrophy 
was  confined  to  one  optic  nerve,  and  its  cause  was  obscure. 
The  same  histological  condition  may  be  present  in  the 
grey  atrophy  of  locomotor  ataxy,  f  In  other  cases  of 
grey  degeneration  (according  to  Leber's  observations)  the 
change  may  be  more  uniformly  distribiited  through  the 
fasciculi.  The  degeneration  is  sometimes  found  in  certain 
areas  much  more  intensely  than  elsewhere.  In  a  case  of 
locomotor  ataxy  in  which  sight  was  not  known  to  be 
impaired,  I  found  only  a  great  increase  of  tissue,  consisting 
of  nuclei  and  fibres,  at  the  nodal  points  of  the  trabeculse,  and 
a  little  gelatinous-looking  tissue  immediately  adjacent  to 
the  wall  of  the  vessel.  It  would  probably  be  unjustifiable  to 
*  Leber,  "Arch.  f.  Ophth."  xiv.  p.  182. 

t  Cf.  Pen-in  and  Poncet'ts  "  Atlab"— Atrophy  of  the  Optic  Nerve. 
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assume  that  this  represents  the  comraencement  of  the  process 
of  change.  Histology  has  not  hitherto  afforded  much  infor- 
mation as  to  the  initial  lesion  in  these  cases.  It  is  on  the  symp- 
toms that  the  theory  of  a  primary  nerve  degeneration  is  based. 

In  cases  of  primary  degeneration  of  the  nerve  the  retina 
is  degenerated  only  in  its  inner  layers — nerve-fibre  and 
ganghon-cell  layer,  as  Virchow  first  showed.*  The  other 
retinal  elements  may  persist  in  a  perfectly  normal  condition 
even  for  many  years.  Perrin  and  Poncet  could  find  no 
change,  except  in  the  two  inner  layers,  in  a  case  of  ataxy  in 
which  sight  had  been  lost  for  thirty  years. 

The  degeneration  from  damage  to  the  trunk  of  the  nerve 
ascends  to  the  chiasma,  and  descends  to  the  eye.  It  is  long 
in  passing  the  chiasma,  and,  even  with  complete  atrophy  of 
one  optic  nerve,  the  optic  tracts  are  only  slightly  reduced  in 
size,  that  on  the  side  opposite  the  affected  nerve  being 
rather  smaller  than  the  other,  without  naked  eye  evidence  of 
degeneration  ;  and  I  have  found  that  the  microscopic  changes 
are  nearly  equally  distributed  through  the  two.t  When 
both  optic  nerves  are  degenerated  the  optic  tracts  ma}^  pre- 
sent the  same  condition,  traceable  (as  Tiirck  pointed  out)  as 
far  as,  and  involving,  the  external  corpora  geniculata. 

Symptoms. — The  symptom  of  atrophy  is  affection  of  sight 
proportioned  to  the  damage  to  the  nerve  fibres.  The  patient 
becomes  conscious  of  a  cloud  over  objects,  which  increases ;  of 
difficulty  in  seeing  certain  minute  objects,  such  as  smaU  print ; 
and  sometimes  of  a  dark  spot  in  the  centre  of  the  field  of 
vision.  Examination  shows  a  change  in  sight  in  three  direc- 
tions—(1)  diminished  acuity  of  vision ;  (2)  alterations  in  the 
field  of  vision  ;  (3)  altered  perception  of  colom-s. 

1,  Diminution  in  the  acuity  of  vision  is  invariable  when 
the  atrophy  is  pronoimced;  it  is  almost  always  more 
considerable  in  one  eye  than  in  the  other.  In  estimating  it 
care  must  be  taken  to  ascertain  and  correct  any  errors  of 
refraction  and  defects  of  accommodation.    It  may  vaiy  from 

*  Virchow's  "ArcMv."  vol.  x.  1856. 

t  "  Centralblatt  f.  die  Med.  "Wiss."  1878,  No.  31. 
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a  slight  degree  to  complete  loss.  It  is  commonly,  but  not 
always,  proportioned  to  the  degree  of  change  in  the  optic 
nerve  visible  with  the  ophthalmoscope. 

2.  Alteration  of  the  field  of  vision  may  be  of  several  kinds. 
It  is  almost  as  constant  as  the  diminution  in  the  acuity  of 
vision.  The  form  is  commonly  a  limitation  at  the  margin  of 
the  field,  progressing  concentrically  until  only  a  small  central 
ai"ea  is  left,  such  as  is  shown  in  Fig.  14.  Such  a  concentric 
limitation  may  progress  much  more  on  one  side  of  the  field 
*■  than  on  the  other,  or  it  may  progress  much  more  in  one  part 
of  the  field  than  in  another,  so  as  to  cause  a  sector-like  defect. 


Fig.  14. — Concentric  Limitation  of  Left  Field  of  Vision  in  a  case  of 
atrophy  of  the  optic  nerve.— The  outer  boundary  of  the  figm-e  is  the 
limit  of  the  normal  field.  The  inner  white  area  is  the  area  of  the 
restricted  field. 

This  is  probably  occasioned  by  a  segmental  degeneration  of 
the  nerve  trunk.  Occasionally  the  diminution  is  limited  to 
one  half  of  the  field,  vertical  or  lateral.  This  is  especially  the 
case  in  secondary  atrophies.  In  pressure  on  the  chiasma,  for 
instance,  if  the  pressure  be  on  the  posterior  part  of  the 
chiasma,  the  inner  halves  of  the  fields  are  lost,  and  if  upon 
the  anterior  portion  of  the  chiasma  the  two  outer  halves  of 
the  fields  (see  antea,  p.  58).  A  lateral  loss  may,  however, 
result  from  a  change  in  the  nerve  trunk,  but  probably  never 
without  considerable  concentric  Hmitation  of  the  rest  of  the 
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field.  Lastly,  in  some  cases,  the  first  loss  is  a  central  one,  in 
the  middle  of  the  field,  a  "  central  scotoma,"  as  it  has  been 
termed.  There  is  often  in  these  cases  dimness  of  the 
peripheral  vision,  and  often  also  concentric  narrowing  of  the 
field.  This  form  is  seen  in  the  atrophy  from  toxic  causes — 
tobacco,  alcohol — and  is  especially  marked  for  colour  vision.* 
Colour  Blindness. — In  many  cases  the  perception  of  colours 
is  perverted,  as  Galezowski  and  others  have  shown.  The 
methods  of  testing  colour  vision  are  described  in  the  appendix. 
If  the  patient  possesses  sufficient  intelligence,  he  may  be 
asked  to  identify  certain  colours.  If  the  patient  is  imintelH- 
gent,  the  "confusion  method"  must  be  adopted,  by  which 
the  colours  which  are  seen  ahke  are  ascertained.  The  former 
method,  however,  sometimes  gives  the  more  valuable  in- 
formation. 

Modem  physiological  speculation  suggests  that  there  are 
four  fundamental  colours,  related  in  complementary  pairs,  red 
and  green,  yeUow  and  blue.  The  area  of  the  field  of  vision 
in  wliich  these  colours  are  seen  varies  for  each.  If  coloured 
objects  are  moved  from  the  centre  of  the  field  to  the  periphery, 
the  first  simple  coloiu"  to  be  unperceived  is  green,  the  next  red, 
and  yellow  and  blue  are  lost  near  the  edge  of  the  field  for 
Avhite.  Commonly  yellow  is  lost  before  blue,  but  sometimes 
the  latter  is  lost  first.  If  the  distance  at  which  each  colour 
ceases  to  be  distinguished  in  various  parts  of  the  field  is 
marked  upon  a  chart,  we  have  a  series  of  concentric  lines 
such  as  shown  in  Fig.  15,  in  which  the  most  internal  is  the 
field  for  green,  and  the  most  external  the  field  for  yellow, 

*  Leber  has  suggested  that  the  aflfection  of  the  periphery  or  centre 
of  the  field  is  due  to  the  position  of  the  lesion  in  the  optic  nerve, 
on  the  theory  that  peripheral  fibres  of  the  neiTC  end  soonest  on  the 
retina,  and  the  central  fibres  of  the  nei-ve,  which  are  most  superficial 
in  the  papilla,  go  to  the  peripheral  parts  of  the  retina.  Hence  he 
assumes  that  an  affection  of  the  circumference  of  the  nerve  causes  a  central 
loss  in  the  field  of  vision  and  an  affection  of  the  centre  of  the  nerve  a  peri- 
pheral affection  of  the  field.  At  present  this  is  little  more  than  a  theory. 
We  cannot  rely  on  the  regularity  of  the  aiTangement  of  the  fibres  in  the 
papilla ;  and  although  Leber  has  adduced  some  pathological  facts  in  support 
of  the  theory,  they  are  too  imperfect  to  be  conclusive.  Forster  ("Hand- 
buch  of  Graefe  and  Saemisch,"  Bd.  vii.  p.  132)  has,  apparently  by  a  miscon- 
ception, reversed  Leber's  theory,  and  finds  it  thus  equally  satisfactory. 
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tlie  outer  cii-cle  being  that  for  white.  The  amount  of  light 
influences  very  much  the  area  of  the  fields,  and  those  shown 
in  Fig.  15  were  taken  upon  a  dull  day,  and  present  the 
minimiun  normal  fields.  Fig.  16  shows  the  respective  fields  of 
larger  size,  and  the  blue  field  the  most  extensive.  Compound 
colours  are  lost  sooner  than  their  constituents,  and  the  inner 
cu-cle  in  Fig.  16  represents  the  field  for  violet,  which  is 
even  smaller  than  that  for  green. 


Fig.  15. — A  repetition  of  Fig.  11.  Diagram  showing  the  Fields  of  Colom- 
Vision  in  a  normal  emmetropic  eye  on  a  dull  day.*  The  fields  are  each 
rather  smaller  than  on  a  bright  day.  The  asterisk  indicates  the  fixing 
point,  the  black  dot  the  position  of  the  blind  spot.  (Usually  the  blue 
field  is  larger  than  the  yellow.) 

Commonly,  in  atrophy  of  the  nerve,  the  fii^st  defect  is  for 

green  and  red,  and  blue  and  yellow  are  lost  subsequently. 

The  order  of  affection  is  commonly  that  in  which  the  fields 

are  arranged  on  the  retina.    The  simple  colour  first  lost  in 

passing  from  the  centre  to  the  periphery  of  the  retina  is  that 

first  lost  in  atrophy,  green  ;  and  the  last  to  be  lost  is  blue  or 

yellow,  t    Thus  a  girl,  lately  under  observation  (Case  34^), 

suffering  from  disseminated  sclerosis  and  commencing  grey 

atrophy,  recognized,  with  the  affected  eye^  every  colour 

*  I  am  indebted  to  Mr.  Nettleship  for  the  charts  from  which  this  diagram 
was  made. 

t  It  is  doubtful  whether  this  is  true  of  violet,  which  is  a  compound 
colour.  In  some  cases  (it  is  said  in  hysterical  amblyopia — Charcot)  violet 
is  first  lost.    Sometimes,  however,  it  persists  to  the  last. 
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except  green,  whicli  she  called  red  or  brown.  Occasionally 
red  appears  to  be  lost  first.  A  patient  with  ataxy  and 
advanced  atrophy  (under  the  care  of  Dr.  Buzzard)  stated  that 
the  fii'st  loss  of  the  sense  of  colour  of  which  he  was  conscious, 
was  that  he  could  see  no  colour  in  a  scarlet  geraninm.  Red 
gravel  looked  grey  to  him.  Soon  afterwards  the  grass  also 
looked  grey,  and  he  could  not,  at  a  httle  distance,  distinguish 
it  from  the  gravel.  When  examined  the  only  colour  to  be 
recognized  was  violet,  which  he  said  looked  blue.  A  medium 
blue  was  seen  as  white. 


Fig.  16.— Fields  of  Vision  for  Different  Coloiu'8  (after  Snellen  and  Landolt). 
w,  white  ;  b,  blue ;  y,  yeUow ;  e,  red ;  a,  green ;  v,  violet.  These  are 
probably  the  maximum  normal  fields  for  each  colour. 

The  loss  of  colour  vision  is  especially  marked  in  the  atrophy 
wliich  occurs  in  spinal  diseases  (the  "  i^arenchymatous  " 
atrophy  of  Charcot),  as  Gralezowski,  Benedikt,  and  others  have 
pointed  out.  Abadie*  has  lately  attributed  especial  import- 
ance to  this  sign  as  distinguishing  the  parenchjonatous  from 
the  interstitial  forms.    He  has  even  formulated  the  rule  that 

*  "Ann.  d'Ocalistique,"  1878,  and  Lebris,  "Th^se  sur  les  DifFerentes 
Formes  de  1' Atrophic  de  la  Nerf  Optique."    Paris,  1878. 
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if  colour  vision  is  affected  when  the  acuity  of  vision  is  more 
than  one-fifth,  the  atrophy  is  "  parenchymatous,"  i.e.,  primarily 
nem-al,  whereas  if,  with  a  vision  of  one-tenth,  colour  vision  is 
imaffected,  the  atrophy  is  "  interstitial."* 

Congestive  Form. — In  the  congestive  form  of  atrophy,  con- 
siderahle  amhlyopia  may  be  present  during  the  hypersemic 
stage,  often  with  great  restriction  of  the  field  of  vision,  and 
the  anomaly  of  a  fairly  well  coloured  disc,  with  an  affection 
of  sight  such  as  is  met  with  in  advanced  atrophy,  may  be 
puzzHng.  I  have  seen,  for  instance,  with  congestion  of  the 
discs,  not  to  be  called  neuritis,  the  fields  gradually  lessen  imtil 
only  a  small  area  around  the  fixing  point  remained,  even 
smaller  than  that  shown  in  Fig.  14. 

In  atrophy  from  toxic  causes,  as  tobacco,  alcohol,  there  is 
usually  a  central  defect,  sometimes  recognizable  by  the  patient 
as  a  central  cloud,  or  even  a  dark  spot.  In  such  cases  there  is 
generally  a  still  greater  central  loss  for  colour  vision,  especially 
green  or  red,  and  this  may  exist  before  there  is  any  central 
loss  for  white.  There  may  be  a  peripheral  linjitation  of  the 
colour-field  as  well  as  a  central  loss.  In  the  accompanying 
figure,  for  iastance  (Fig.  17),  which  represents  the  field  for 
red  ia  a  case  of  tobacco  amblyopia,  there  is  a  central  defect 
and  a  peripheral  limitation  of  the  red  field. 

Atrophy  after  Intra-Ocular  Neuritis  ;  "  Consecutive 
Atrophy,"  or  "  Papillitic  Atrophy." 

The  newly- formed  inflammatory  tissue-elements  of  papilhtis 
are  in  part  removed,  and  in  part  transformed  into  connective 
tissue,  which  gradually  shriaks.  The  pale  swelling  left  by 
the  inflammation  (PI.  II.  1,  lY.  5,  YI.  3),  large  in  proportion 
to  the  intensity  of  the  process,  slowly  subsides,  until  it  is  con- 
fined within  the  limits  of  the  disc,  and  slowly  reaches  the 
level  of  the  retina  (PI.  XY.  2).    The  soft  edges  which  at 

*  Abadie  suggests,  on  the  theory  that  the  same  fibres  conduct  all  coloiu- 
impressions,  that  the  first  degenerative  change  in  the  fibre  interferes 
with  its  power  of  conducting  the  special  impression  excited  by  green  rays, 
and  the  further  changes  abolish  its  power  of  conducting  the  impressions 
excited  by  other  rays,  in  tho  order  above  given. 
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first  limit  the  pale  swelling,  gradually  become  more  sharply 
outlined,  but  the  recession  of  the  swelling  from  the  edge  of 
the  choroid  often  shows  that  the  latter  has  been  damaged, 
and  has  undergone  in-egular  atrophy  adjacent  to  the  edge  of 
the  disc  (PI.  II.  3,  IV.  4),  which  thus  has  a  more  or  less 
irregular  outline.  The  substance  of  the  disc  has  a  "  filled-in  " 
look,  from  the  new  tissue  within  it  (PI.  VI.  10,  VIII.  2), 
and  is  commonly  white,  or  rarely  greyish  in  tint  (I'l.  11.  2, 
upper  half).    The  vessels,  whether  previously  narrowed  or 


LEFT 

Fig.  17. — Diagram  of  the  Left  Field  of  Vision  for  Red  in  a  case  of  tobacco 
amblyopia. — Tbe  outer  line  is  the  boundary  of  the  normal  field  for 
white.  The  boundary  of  the  outer  diaded  area  is  the  minimum  normal 
field  for  red.  Red  could,  however,  be  seen  only  in  the  inner  white 
area,  and  it  could  not  be  seen  in  the  central  shaded  area  around  the 
fixing  point  (*).  The  black  dot  indicates  the  position  of  the  bHnd 
spot.  (For  the  chart  from  which  this  diagram  was  prepared  I  am 
indebted  to  Mr.  Nettleship.) 

not,  usually  become  narrowed  by  the  contraction  of  this  new 
tissue,  and  may  be  partly  concealed  by  it  at  their  origin,  or  in 
their  course  over  the  disc.  The  tissue  along  their  walls  is 
often  distinctly  whiter  than  the  rest  of  the  disc,  and  when  the 
latter  is  grey  the  contrast  between  it  and  the  perivasculai- 
tissue  may  be  very  marked  (PI.  II.  2) .  Often  white  lines  are 
to  be  traced  along  the  narrowed  vessels  for  some  distance  from 
the  disc  (PI.  II.  4) .  They  are  probably  due  to  thickening  of 
the  outer  coat,  perhaps  originating  in  the  migration  of  wliite 
corpuscles  along  the  perivascular  sheaths  (PI.  XIV.  6),  and 
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the  transformation  of  these  into  connective  tissue  elements. 
Ultimately,  the  contraction  of  the  tissue  may  cause  an  excava- 
tion of  the  disc,  even  in  the  centre  (PI.  II.  4,  lY.  6),  and 
there  is  only  the  adjacent  choroidal  disturbance  and  the 
narrowing  of  the  vessels,  to  indicate  the  origin  of  the  atrophy. 
The  excavation  rarely,  however,  becomes  sufficient  to  reveal 
the  lamina  cribrosa.  (Of.  Figs.  3  and  4,  PI.  II.)  The  disc 
usually  remains  for  a  long  time  white  to  the  indirect  examina- 
tion ;  sometimes  its  tint  is  slightly  rosy.  Ultimately,  however, 
it  becomes  distinctly  greyish,  especially  on  direct  examination, 
and  with  feeble  illumination.  In  some  cases  the  inflammation 
may  not  have  damaged  the  choroid,  although  causing  destruc- 
tion of  the  nerve  fibres,  and  in  such  a  case  the  edge  of  the 
disc  may  be  sharply  defined,  and  if,  as  is  the  case  sometimes 
when  the  inflammation  is  moderate,  the  narrowing  of  the 
vessels  is  shght  in  degree,  the  appearance  of  the  disc  may 
resemble  very  closely  the  disc  in  simple  atrophy,  and  be  quite 
indistinguishable  from  that  left  by  retro-ocular  neiiritis. 

The  microscope  shows  the  substance  of  the  disc  to  be 
occupied  by  nucleated  connective  tissue  fibres,  among  which, 
commonly,  few  or  no  traces  of  nerve  fibres  are  to  be  discerned. 
Often,  however,  the  nuclei,  by  their  grouj)ing,  indicate  the 
position  of  the  intervals  between  the  fasciculi  of  f onner  nerve 
fibres.  The  retinal  layers  are  displaced  outwards  (PL  XV.  5), 
an  important  sign  of  the  preceding  swelling,  and  both  they 
and  the  commencement  of  the  choroid  may  present  some 
disturbance.  The  atrophy  of  the  rest  of  the  retina  is  confined 
to  the  inner  layer,  especially  affecting  the  layer  of  nerve  fibres. 

The  progressive  damage  to  vision  which  results  from  the 
continued  contraction  of  the  new  tissue  in  the  disc  has  been 
described  under  "Neuritis."  It  usually  goes  on  until,  and 
even  after,  the  normal  level  is  reached,  although  there  may 
be  intermissions  in  the  progress  consequent  on  the  recovery 
of  nerve  fibres  damaged  by  inflammation.  After  the  contrac- 
tion has  ceased,  a  slow  improvement  of  sight  often  occurs, 
rarely,  however,  considerable,  but  which  may  continue  slowly 
for  several  years,  and  apparently  be  furthered  by  treatment. 
The  atrophy  which  succeeds  emboHsm  (PI.  XII.  2)  ia 
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distinguished  only  by  the  extreme  narrowing  of  the  arteries, 
which  reaches  a  degree  never  seen  in  any  other  form  of 
atrophy,  even  in  extreme  neuritis. 

Choroiuitic  Atrophy. — The  atrophy  of  the  disc,  which 
is  often  seen  after  choroido-retinitis,  is  sometimes  white 
or  grey  and  resembles  primary  atrophy,  but  often  presents 
special  characters,  being  characterized  by  a  pecuKar  reddish, 
or  yellowish-red  tint  of  disc,  uniform  in  distribution,  the 
edges  slightly  blurred  (or  appearing  so,  from  the  tint  of  the 
disc),  and  a  marked  wasting  of  the  retinal  vessels,  which  may 
be  diminished  in  number  as  well  as  in  size. 

The  recognition  of  this  variety  of  choroiditic  atrophy  is  of 
considerable  importance,  because,  imless  the  result  of  retinitis 
pigmentosa,  it  is  almost  always  the  consequence  of  syphihtic 
disease,  acquired,  or  more  frequently,  inherited.  It  con- 
stitutes a  sign  of  inherited  syphilis  of  great  importance.  In 
inherited  cases  the  disturbance  of  the  choroidal  pigment  is 
not  always  considerable,  but  in  acquired  syphilis  it  may  be 
very  marked. 

In  the  grey  atrophy  residting  from  choroiditis,  the  vessels 
are,  as  in  the  redder  variety,  usually  small  and  may  be  few. 

Diagnosis. — The  diagnosis  of  simple  atrophy  of  the  optic 
nerve  rests  especially  on  the  change  of  colour,  and  the  chief 
difficulty  in  the  diagnosis  is  due  to  the  degree  of  pallor  some- 
times seen  as  a  physiological  condition.  The  existence  of 
amblyopia,  otherwise  unexplained,  is  strong  evidence  that  the 
pallor  is  pathological.  The  pallor  of  the  temporal  half  of  the 
normal  disc  may  be  great  when  the  physiological  cup  is  large, 
and,  as  abeady  stated,  may  easily  be  mistaken  for  atrophy. 
It  is  certain  that  many  normal  cases  have  been  described  as 
"  atrophy  of  the  temporal  half  of  the  disc."  It  is  doubtful 
whether  an  atroj^hy  is  ever  confined  to  the  temporal  half  of 
the  disc,  in  which,  ordinarily,  the  nerve  fibres  are  very  few. 
Although  it  is  true  that  a  slight  degree  of  atrophy  ma}^  pro- 
duce the  most  distinct  changes  in  this  half  of  the  disc,  yet 
pome  pallor  is  always  to  be  recognized,  in  such  cases,  in  the 


CHANGES  IN   THE  OPTIC  NERVE — ATROPHY. 


105 


nasal  as  weU  as  in  the  temporal  half.  The  diagnosis  of  the 
congestive  variety  of  atrophy  presents  greater  difficulties,  hut 
rests  on  the  uniform  distrihution  of  the  redness,  its  soft, 
velvety  sui-face,  the  sHght  hliming  of  the  edge  of  the  disc, 
in  comhination  with  defective  vision. 

Beginners  sometimes  mistake  the  white  crescent  of  "  pos- 
terior staphyloma  "  for  part  of  the  disc,  and  thus  think  the 
outer  part  of  the  disc,  the  colour  of  which  is  of  such  special 
significance,  is  white.  Occasionally,  in  myopic  eyes,  the 
choroid  presents  a  zone  of  atrophy,  soft  edged,  around  the 
entire  circimiference  of  the  disc,  which  then  has  an  unusual 
and  puzzhng  appearance.  In  hoth  these  cases,  however, 
attention  to  the  fact  that  the  pale  zone  encloses  a  well- 
coloured  disc  will  prevent  mistake  as  to  its  real  nature. 

The  excavation  which  accompanies  the  paUor  is  of 
secondary  diagnostic  importance,  and  it  is  not  often  that  a 
difficulty  in  distinguishing  atrophy  from  other  forms  of 
excavation  arises.  It  may,  however,  occm-.  A  large  physio- 
logical cup  may  be  bounded  by  a  narrow  rim  of  deeply- 
colom'ed  disc,  the  boundary  of  which  from  the  choroid  may 
not  be  apparent  on  a  cursory  inspection  by  the  indirect 
method  of  examination,  and  the  large,  deep,  sometimes  grey, 
cup  may  be  mistaken  for  the  disc.  A  careful  inspection  of 
the  edge  will  prevent  doubt,  and  the  examination  by  the 
direct  method  at  once  shows  the  source  of  the  error. 

The  excavation  of  atrophy  commences  at  the  sclerotic  ring, 
and  this  is  a  character  also  of  another  form  of  excavation, 
namely,  that  of  glaucoma.  But  the  depth  of  the  glauco- 
matous cup,  its  vertical  sides,  and  the  course  of  the  vessels 
over  the  edge,  and  their  subsequent  disappearance,  are 
diagnostic,  especially  since  the  pain  which  is  so  common  in 
glaucoma  is  never  present  in  simple  atrophy. 

Prognosis.— The  prognosis  of  atrophy  of  the  optic  nerve, 
on  whatever  cause  it  depends,  is  always  unfavourable  in  pro- 
portion to  the  actual  destruction  of  fibres  which  has  taken 
place,  and  to  the  extent  to  which  the  causes  influencing  the 
disease  are  beyond  control.    Simple  primary   atrophy  is 
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usually  due  to  a  tendency  to  degeneration  beyond  all  influ- 
ence, and  the  prognosis  is,  in  tliis  form,  the  least  favourable. 
This  is  especially  the  case  when  the  atrophy  is  associated 
with  symptoms  of  degeneration  elsewhere  in  the  nervous 
system.  Secondary  degeneration  is  often  the  consequence  of 
the  operation  of  causes  which  may  pass  away,  and  the 
prognosis  is  less  uniformly  grave  than  in  primary  degene- 
ration. It  must,  however,  always  be  somewhat  imcertain, 
since  it  is  often  very  difficult  to  form  an  accurate  opinion  of 
the  nature  of  the  process  causing  the  damage  to  the  nerve, 
on  which  the  secondary  degeneration  depends.  In  the 
congestive  form  the  prognosis  is  perhaps  rather  better  than 
in  the  other  forms.  In  the  atrophy  wliich  is  consecutive  to 
intra-ocular  neuritis,  we  are  able  to  form  a  more  accurate 
estimate  of  the  course  of  the  affection  by  the  fact  that,  as 
long  as  the  new  tissue  of  the  disc  goes  on  contracting,  the 
damage  to  the  nerve  fibres  increases,  and  the  sight  wUl  go  on 
failing.  If  sight  is  lost  from  such  contraction  some  time 
before  it  reaches  its  maximum,  the  prognosis  is  very  grave. 
If,  however,  the  loss  of  sight  is  incomplete,  or  only  becomes 
complete  when  the  subsidence  is  nearly  over,  some  subsequent 
slow  improvement  may  be  hoped  for.  Under  all  circum- 
stances, it  is  unhappily  true  that  a  disc  which  has  lost  all  its 
normal  tint  never  regains  its  vascularity,  and  useful  vision 
is  scarcely  ever  recovered. 

Some  prognostic  indications  may  also  be  drawn  fi'om  the 
form  of  the  affection  of  sight.  The  gravest,  that  which 
indicates  not  merely  damage,  but  destruction  of  nerve  fibres, 
is  the  alteration  in  the  field  of  vision.  In  proportion  as  this 
is  extensive  the  prognosis  is  grave.  Lessened  acuity  of 
vision  is  of  less  serious  prognostic  significance,  and  the 
change  in  colour  vision  is  least  grave  when  this  depends  on  a 
toxic  cause,  or  on  neuritis ;  but  is  most  gravB  when  it  is  due 
to  a  primary  degeneration,  and  occm^s  early. 

Although  the  chance  of  restoration  of  useful  vision  in  pro- 
nounced atrophy  is  smaU,  in  some  cases  the  progress  of  the 
disease  may  be  arrested  for  a  time  or  permanently,  and  even 
improvement  obtained,  occasionally  considerable  in  degree. 
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Treatment. — The  treatment  of  optic  atrophy  is  essen- 
tially that  of  the  general  condition  on  which  it  depends 
— toxic  influences ;  excesses,  sexual,  physical,  mental ; 
cerebral  and  spinal  disease,  the  "neuropathic  constitution," 
&c.  The  treatment  of  many  forms  of  atrophy  which  are  due 
to  an  isolated  ocular  condition  is  beyond  the  scope  of  the 
present  work.  Cerebral  processes  may  be  to  some  extent 
influenced  by  treatment.  Although  it  is  not  certain  that 
there  is  such  a  thing  as  an  actual  syphilitic  atrophy,  yet 
atrophy  does  often  result  from  syphilitic  intra- cranial  disease, 
and  may  greatly  improve  with  the  removal,  by  appropriate 
treatment,  of  its  cause.  Scrofulous  brain  disease,  again,  may 
often  be  beneficially  influenced,  and  its  eiiects  greatly 
lessened.  In  other  cases  counter-irritation,  local  depletion, 
pm'gation,  and  the  like,  effect  good. 

In  cases  of  primaiy  atrophy,  which  are  the  result  of  a  neuro- 
pathic tendency,  the  treatment  has  to  be  directed  to  the  general 
health,  and  nervine  tonics  are  the  chief  agents  to  be  employed. 
Nitrate  of  silver  has  been  found  useful  in  some  cases  ;  in' 
others  phosphorus,  in  others  strychnia.  The  hypodermic 
injection  of  strychnia,  so  useful  in  amblyopia  without  ophthal- 
moscopic signs  of  atrophy,  is  of  little  use  where  these  are 
present.    Quinine  and  iron  are  in  some  cases  very  useful. 

When  perception  of  light  is  not  entirely  lost,  the  retina 
may  be  readily  stimulated  by  an  interrupted  voltaic  ciuTcnt, 
so  as  to  give  rise  to  a  sensation  of  light,  and  this  has 
suggested  repeated  stimulation  of  this  character  as  a  means 
of  treating  optic  nerve  atrophy.  Some  observers  have  obtained 
good  results ;  the  experience  of  others  has  been  unfavourable. 
I  have  tried  it  in  many  cases,  but  without  results  which 
could  reasonably  be  ascribed  to  the  treatment. 

THE  EETINA. 

Apaii  from  the  vessels  and  the  optic  disc,  the  changes 
in  the  retina  which  are  of  medical  importance,  are  those 
which  are  special  to  certain  general  diseases,  such  as 
syphilis,   albuminuria,   leucocythsemia,   pernicious  antemia. 
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aud  the  like.  They  will  be  described  in  detail  in  Part  II., 
in  the  sections  on  the  ophthalmoscopic  changes  in  the  several 
diseases.  The  only  common  feature  which  these  morbid  states 
possess,  is  the  development  in  the  retina  of  haemorrhages  and 
white  spots  and  patches.  The  haemorrhages,  their  characters 
and  significance,  have  been  already  described.  It  may  be 
convenient  briefly  to  describe  the  forms  of  white  patches 
which  the  retina  may  present  under  pathological  conditions. 

A  diffuse,  slight  opacity  of  the  retina  may  be  due  to  the 
derangement  of  its  nonnal  structure,  resulting  from  the 
effusion  of  serum  among  the  structures  which  compose  it 
(PI.  XVI.  9).  Such  diffuse  opacity  occm-s  in  emboHsm, 
neuritis,  and  albimiinuric  retinitis,  but  in  all,  and  especially 
in  the  latter,  it  is  apt  to  be  associated  with  structm*al  changes. 
Circumscribed  opaque  white  spots  are  due  to  change  other 
than  that  of  simple  oedema,  and  commonly  of  four  varieties : 
(1)  Fibrinous  exudations  which  undergo  coagulation ;  (2) 
the  accumulation  of  corpuscles,  similar  in  appearance  to 
those  of  the  nuclear  layer,  and  also  to  the  white  corpuscles 
of  the  blood,  so  that  it  is  doubtful  from  which  source  they 
are  derived;  (3)  fatty  degeneration  of  the  retinal  elements, 
perhaps  also  in  part  of  fibrine  from  the  serum  effused  in 
simple  oedema,  and  of  the  remains  of  blood  clot ;  (4)  a 
fibroid  change,  a  process  of  "  sclerosis "  of  the  retinal 
elements  is  described  as  an  occasional  cause  of  a  white  spot, 
but  is  more  frequently  confined  to  the  perivascular  tissues 
and  vessel  wall. 

These  conditions  are  frequently  combined.  The  fatty 
degeneration  may  exist  alone,  as  the  sole  cause  of  a  white 
spot.  Corpuscular  accumulation  usually  involves  a  good  deal 
of  fatty  degeneration  in  the  cells  and  in  the  disturbed  retinal 
elements.  Sclerosis  of  the  retinal  structm-es  is  also  in  most 
cases  associated  with  fatty  degeneration. 

It  is  often  impossible  to  say,  from  the  ophthalmoscopic 
appearance,  on  what  change  the  white  spot  depends.  Minute 
granular-looking  spots,  brilliantly  white,  are  commonly  due 
to  fatty  degeneration  of  retinal  sti-uctm-es  or  of  leucocytes,  &c. 
Larger  white  spots,  especially  if  soft  edged,  are  commonly 
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eflPused  fibrine  or  accumulations  of  leucocytes,  especially  if 
situated  beneath  the  nerve-fibre  layer.  Fatty  degeneration 
of  the  retinal  structures  is,  however,  commonly  associated. 
White  spots  in  the  superficial  layer  of  the  retina,  most  com- 
mon in  Bright's  disease,  are  due  usually  to  degeneration  of 
the  nerve  fibres. 

Gb'owths  in  the  retina  sometimes  occur  in  cases  in  which 
there  axe  other  growths  elsewhere.  The  disc  shown  in 
PI.  III.  4  was  from  a  boy  who  had  cerebral  tubercles  and 
whose  other  eye  was  the  seat  of  a  tubercular  growth  behind 
the  retina. 

The  occurrence  of  miliary  tubercles  of  the  retina  has  been 
suspected  by  many  observers.  White  spots  are  sometimes 
seen  adjacent  to  the  disc  in  cases  of  tubercular  meningitis, 
and  such  a  spot  in  one  case  I  found  to  be  made  up  of 
lymphoid  cells  like  those  of  the  nuclear  layers  in  which  it 
was  situated.  Bouchut  has  seen  white  spots  at  a  distance 
from  the  disc,  near  the  vessels.  Microscopically,  he  always 
found  them  to  contain  only  products  of  fatty  degeneration. 
He  suspected  them  to  be  caseous  tubercles,  but  there  was 
no  direct  evidence  that  this  was  their  nature  (see  Part  II., 
Tuberculosis) . 

Since  the  white  spots  in  the  retina,  which  have  been 
described,  are  present  in  many  forms  of  retinal  disease  which 
occur  secondarily  to,  and  are  significant  of,  general  diseases, 
it  is  of  great  importance  to  distinguish  them  from  other 
appearances  which  have  a  different  significance. 

First  it  is  necessary  to  distinguish  whether  the  white  spot 
is  in  the  retina  or  in  the  choroid.  Most  choroidal  white  spots 
are  due  to  atrophy  of  the  choroid,  and  theii-  distinction  is  easy. 
The  atrophy  of  the  choroidal  pigment  permits  the  white  or 
bluish- white  sclerotic  to  shine  thi'ough  ;  some  choroidal  vessels 
may  have  escaped  destruction  and  course  across  the  white 
patch  ;  its  edge  is  always  more  or  less  irregular,  and  usually 
much  pigmented,  or  the  choroid  may  exhibit  adjacent  slighter 
disturbance.  It  is  easy  to  recognize  by  the  "  parallactic  test" 
(also  in  the  direct  method  by  attention  to  the  required  effort 
of  accommodation),  that  the  exposed  sclerotic  is  some  distance 
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behind  any  retinal  vessels  which  pass  in  front  of  it. 
Occasionally,  however,  a  white  spot  in  the  choroid  is  due  to 
/  a  recent  formation,  an  inflammatory  "  exudation,"  or  a 
growth  such  as  tubercle.  This  is  prominent,  and  may  be 
difficult  to  distinguish  from  a  white  spot  due  to  change  in 
the  nuclear  layers  of  the  retina.  In'  some  cases  a  little  pig- 
mentary distirrbance  in  the  neighbourhood  may  be  seen ;  in 
others  it  is  distinctly  so  far  behind  the  retinal  vessels  as  to  be 
obviously  in  the  choroidal  level.  If  sufficiently  prominent 
to  distm-b  the  course  of  the  retinal  vessels,  the  prominence 
may  be  recognized  and  seen  to  be  considerable  in  degree. 
In  other  cases,  the  conditions  of  origin  of  the  spot  may 
assist  the  diagnosis. 

White  spots  due  to  the  persistence  of  the  white  substance 
of  the  retinal  nerve  fibres,  or  to  connective  tissue  at  the  back 
of  the  vitreous,  may  be  mistaken  for  new  formations  in  the 
retina.  The  former  are  recognized  by  their  position,  adjacent 
to  the  disc,  and  by  the  pecidiar  shape  and  course  of  the  patch, 
corresponding  to  that  of  the  nerve  fibres,  and  by  the 
"  feathery  "  striated  edge  with  which  they  terminate,  and  by 
the  partial  or  complete  obscm-ation  of  the  retinal  vessels, 
which  indicates  the  position  of  the  opacity  in  the  layer  of 
nerve  fibres.  The  most  puzzling  cases  are  those  in  which 
such  a  patch  is  a  little  distance  from  the  disc,  and  is  isolated 
and  small  in  size.  Attention  to  the  characters  above  indi- 
cated will,  however,  usually  enable  the  real  nature  of  the 
spot  to  be  recognized. 

The  connective  tissue  which  in  some  rare  cases  per- 
sists behind  the  vitreous  is  usually  seen  only  over  the 
disc.  Its  nature  may  be  recognized  by  its  transparency, 
which  enables  the  vessels  to  be  seen  through  it,  and  their 
unaltered  course  to  be  recognized.  The  edge  of  the  film 
may  often  be  seen  as  a  sharp,  well-defined  line.  The  similar 
spots  which  are  sometimes  left  after  neuritis  are  always 
accompanied  by  the  signs  of  previous  inflammation,  and 
evidence  of  constriction  of  the  vessels,  the  tissue  being 
around  as  well  as  in  front  of  them. 

Pigmentary  deposits  in  the  retina  may  be  left,  after  extra- 
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vasation  of  blood,  but  such  are  ahvays  small.  More  extensive 
pigmentation  is  commonly  the  result  of  the  accumulation  in 
the  retina  of  disturbed  choroidal  pigment,  and  is  a  con- 
sequence of  choroido-retinitis,  or  it  is  a  result  of  the  so-called 
retinitis  pigmentosa. 

Eetinitis  pigmentosa  appears  to  have  some  obscure  con-  ^ 
nection  with  morbid  states  of  the  nervous  system.    It  occurs, 
as  Liebreich  first  pointed  out,  very  frequently  in  the  off-  . 
spring  of  marriages  of  consanguinity.    It  has  been  thought  j 
to  be  connected  with  inherited  syphilis,  but  the  evidence  on 
the  subject  scarcely  supports  the  theory.    It  often  occurs, 
however,  in  families  in  which  there  is  a  history  of  nervous 
disease.    This  is  well  illustrated  by  three  out  of  four  cases  of 
the  disease  narrated  by  Mr.  Nettleship  ("  Oph.  Hosp.  Rep." 
ix.  170).    Of  the  first  patient,  two  cousins  were  epileptic  and 
two  insane.     Of  the  second,  the  grandfather  and  great  aunt 
were  insane,  and  an  aimt  half  imbecile,  and  a  brother  para- 
plegic.   Of  the  third  patient,  the  mother  was  epileptic  and 
probably  also  suifered  from  retinitis  pigmentosa. 

THE  CHOEOID. 

Choroidal  changes,  like  those  of  the  retina^  are  for  the 
most  part  the  result  of  special  diseases,  and  their  characters 
will  be  described  in  greater  detail  in  Part  II.  Hfemorrhages 
are  rarely  seen,  although  their  consequences  are  sometiines 
met  with.  The  common  changes  consist  in  white  spots  and 
the  disturbance  of  the  choroidal  pigment,  which  so  constantly 
results  from  any  changes  in  its  structure.  The  white  spots 
are  either  new  formations  or  patches  of  atrophy.  The  distinc- 
tions between  them  have  just  been  aUuded  to  in  describing 
the  diagnosis  from  retinal  changes.  White  spots,  not 
atrophic,  are  the  result  of  inflammation,  or  growths — tubercle 
or  lymphadenoma.  The  latter  are  extremly  rarOj  and  only 
occur  when  the  general  lymphatic  disease  is  well  marked. 
Tubercles  are  isolated  and  small — rarely  large.  Pigment 
may  be  seen  adjacent  to  the  older  formations.  The  evidence 
of  the  general  disease  is  almost  always  so  prominent  as  to  ■ 
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prevent  the  possibility  of  error.    In  acute  choroiditis  the 
white  patches  are  large  and  numerous :  the  signs  of  the 
dyserasias  associated  with  growths  are  absent,  and  there  is 
often  a  well-marked  history  of  syphilis.    The  results  of  pre- 
vious choroiditis  are  very  conspicuous  atrophic  and  pigmentary 
changes,  often  associated  with  pigmentary  deposits  in  the 
^  retina.    It  must  be  remembered  that  this  pigment  frequently 
;  occupies  only  or  chiefly  the  peripheral  portions  of  the  choroid, 
!  and  an  examination  confined  to  the  neighbom-hood  of  the 
optic  disc  may  be  insufficient  to  discover  it.    The  changes  are 
I  very  important  on  account  of  the  frequency  with  which  the 
inflammation  causing  them  is  the  result  of  sjqDliilis.  They  are 
also  interesting  to  the  physician  as  associated,  iu  some  other 
cases,  with  evidence  of  a  family  tendency  to  nervous  disease.* 
It  is  possible  that  inherited  syphilis  may  be  the  link  between 
these  morbid  states. 

Choroidal  exudations  (local)  occiuring  near  the  age  of 
puberty,  resembling  in  general  aspect  choroidal  tubercles, 
sometimes  occur,  and  it  has  been  suggested  by  Mr.  Nettleship 
that  these  are  really  foci  of  scrofulous  or  tuberculous  inflam- 
mation. 

Chronic  choroidal  degenerations  sometimes  occur  in  the 
old  as  a  senile  change,  possibly  in  consequence  of  general 
arterial  degeneration,  t  Circimiscribed  changes  may  result 
from  hgemorrhage.  Amyloid  degeneration  of  the  choroidal 
artel-ies  was  found  by  Knapp  in  a  case  in  which  htemorrhage 
occmTed. 

Embolism  of  choroidal  vessels  was  believed  by  Knapp  to 
be  the  cause  of  morbid  appearances  in  two  cases  of  heart 
disease  observed  by  him.+  In  each  there  was  sudden  aifec- 
tion  of  sight,  at  first  general  and  then  central,  accompanied 
by  chromatopsy.  Corresponding  to  the  scotoma,  there  was 
a  localized  retinal  opacity  with  hypersemia.  The  opacity, 
ascribed  to  effusion,  extended  to  the  optic  disc.  Sight,  and 
the  appearance  of  the  fundus,  ultimately  became  normal. 

*  Instances  of  this  have  been  related  by  Mr.  Nettleship.    ("  Oph.  Hosp. 
Rep."  ix.  178.) 

t  Poncet,  "  Ann.  d'OcuUst."  1875.  t  "  Arch-  fUr  Ophth."  Bd.  xiv. 
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OPHTHALMOSCOPIC  CHANGES  IN  SPECIAL 

DISEASES. 

DISEASES  AND  INJURIES  OF  THE  NEEYOUS 

SYSTEM. 

DISEASES  OF  THE  BRAIN. 

In  diseases  of  the  brain,  two  forms  of  ophtlialmoscopic 
change  may  be  met  with: — First,  those  which  are  a  con- 
sequence of  the  general  condition  on  which  the  cerebral 
disease  remotely  depends  —  associated  changes  ;  and, 
secondlj^,  those  wliich  are  the  consequence  of  the  cerebral 
disease — conseciitive  changes. 

Anemia  akd  HypERiEMiA  of  the  Brain. 

It  has  been  supposed  that  the  state  of  the  circulation  in  the 
eye  and  brain  correspond,  and  that  the  anaemia  and  hyper- 
semia  of  the  brain  are  revealed  by  similar  conditions  in  the 
fundus  oculi.  But,  as  has  been  already  said,  such  a  state- 
ment, if  true  at  all,  is  true  only  within  certain  narrow 
limits.  The  intra-ocular  tension  so  regulates  the  state  of  the 
vessels  of  the  eye,  that  very  little  alteration  occurs  in  them, 
when  changes  occirr  in  the  condition  of  the  vessels  of  the 
brain.  The  eyeball  participates  in  variations  in  the  blood- 
supply  to  the  whole  head,  but  it  does  not  share  simple 
vascidar  states  of  the  brain  (in  which  the  rest  of  the  head 
does  not  participate)  to  a  degree  which  can  render  it  a 
sensitive  index  of  the  existence  of  those  states.  This  state- 
ment applies  especially  to*  the  retinal  vessels.     The  optic 
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nerve  exhibits  encephalic  changes  more  readily,  but  still  not 
to  the  extent  which  is  implied  in  many  statements  which  have 
been  made. 

Cerebral  H^jpermnia. — There  is  no  sufficient  evidence  to 
show  that  the  vascularity  of  the  disc  or  retina  participates  in 
any  transient  cause  of  cerebral  congestion,  in  which  tlie  rest 
of  the  head  does  not  share.  But  in  some  cases  of  long- 
continued  vascular  distm-bance,  and  in  morbid  states  which 
are  ascribed  to  cerebral  congestion,  there  may  be  ophthal- 
moscopic changes,  but  they  are  cases  attended  with  grave 
functional  disturbance  of  the  brain  and  prolonged  Avascular 
disturbance ;  in  such  cases  the  optic  disc  does,  not  unfre- 
quently,  present  slight  changes.  Instances  are  such  con- 
gestion as  are  shown  in  PI.  I.  1  and  2  (Case  25),  and  the 
bright  injection  of  the  discs  described  by  Macnamara  as 
occurring  during  the  headache  produced  by  exposure  to 
the  sun,  a  condition  which  may  apparently  increase  to 
papillitis  when  actual  meningitis  is  developed. 

This  conclusion — the  absence  of  any  marked  vascular 
alteration  in  the  eye  in  changes  in  the  cerebral  cu^culation — 
is  at  variance  with  early  statements  and  a  priori  theories ; 
but  it  is  abundantly  supported  by  the  conclusions  of  many 
skilled  observers.* 

AncEmin  of  the  Brain  is  rare  as  a  primary  vascular  con- 
dition, except  as  the  result  of  vascular  spasm,  or  as  part  of  a 
cephalic  anosmia.  It  is  possible  that  the  initial  stage  of  an 
epileptic  fit,  which  is  attended  by  pallor  of  the  face,  ma}^ 
be  accompanied  by  pallor  of  the  disc,  and  perhaps  spasm  of 
the  retinal  arteries  ;  but  very  little  evidence  of  this  fact  has 
at  present  been  obtained. 

"When  the  cerebral  anjemia  is  part  of  a  sunilar  state 
affecting  the  whole  head,  the  retina  ceriainly  participates, 
although  it  is  not  often  that  an  oi^portimity  is  obtained  of 
observing  this  -with  the  ophthalmoscope.  But  the  loss  of 
function  of  the  retina  alfords  evidence  of  its  participation, 

*  See,  for  instance,  the  statements  of  Manz,  Sclimidt-Rimpler,  and 
others,  at  the  discussion  at  Heidelberg,  Reported  in  the  "  Ann.  d'Oculis- 
tique,"  vol.  Ixxiv.  1875,  p.  262,  et  seq. 
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as  is  shown  hy  the  occasional  occurrence  of  transient  loss 
of  sight,  probably  from  this  cause,  in  syncopal  seizures.  In 
an  instance  which  came  under  my  observation,  a  lad  en- 
gaged in  a  stooxDing  occupation  in  a  hot  crowded  room,  felt 
faint,  and  went  out  into  the  cool  night-air.  On  re-entering 
the  room,  he  exclaimed  that  he  could  not  see :  the  room  was 
absolutely  dark  to  him.  After  sitting  still  for  a  few  minutes 
sight  slowly  returned.  It  is  hardl}^  conceivable  that  the  loss 
of  sight  was  the  result  of  anaamia  of  the  perceptive  centres, 
because  the  other  functions  of  the  brain  were  scarcely 
affected,  and  the  loss  of  sight  persisted  after  he  otherwise 
felt  quite  well.  It  was  probably  due  to  the  retina  sharing 
in  the  cephahc  anoemia,  and  suffering  in  function  more  and 
longer  than  the  nervous  centre. 


Inflammation  of  the  Brain. 

Acute  inflammation  of  the  brain  is  very  rare,  except 
in  association  with  meningitis.  The  latter  is  the  pre- 
dominant lesion,  and  to  it  the  symptoms  are  customarily 
ascribed.  Certainly,  of  ophthalmoscopic  changes  in  acute 
inflammation  of  brain  without  meningitis,  we  know  nothing. 
Of  com-se  such  cases  of  "active  hypersemia"  as  those 
described  in  the  last  section,  as  occurring  from  the  effects  of 
insolation,  may  be  regarded  as  cases  of  encephahtis.  The 
boimdary  between  "active  congestion"  and  "inflammation  "  is 
one  of  gradation,  but  there  appear  to  be  no  pathological  facts 
to  warrant  iis  in  regarding  the  morbid  process  in  these  cases 
as  actual  inflammation. 

There  is,  however,  a  class  of  cases  to  which  the  term 
"  chronic  encephahtis,"  or,  perhaps,  more  accm-ately,  "chronic 
cerebritis,"  appears  fairly  appHcable,  and  in  which  there  may 
be  very  marked  ophthalmoscopic  changes.  These  cases  present 
evidence  of  mental  and  motor  failm-e,  the  latter  may  be  local 
and  attended  by  convulsion.  Deatli  may  be  preceded  by 
coma.  Headache  is  often  severe.  There  are  not  the  tremors 
or  mental  pecuUarities  of  general  paralysis,  the  symptoms 
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resembling  much  more  closely  those  of  cerebral  tumour. 
Post-mortem  there  is  no  sign  of  meningitis ;  the  brain  may 
present  evidence  of  degeneration,  sometimes  of  wasting,  but 
no  "  focal "  disease.  Such  cases  may  be  attended  by  optic 
papillitis  very  similar  to  that  found  in  cerebral  tumour,  due 
most  probably  to  the  propagation  of  an  irritative  process 
from  the  cerebrum  along  the  nerves.  A  well-marked  case  of 
this  kind  has  been  described  by  Dr.  Hughlings  Jackson, 
and  is  given  in  the  Appendix  (Case  27.)  Dr.  Sutton's 
microscopical  examination  of  the  convolutions  showed 
only  an  undue  number  of  the  "spherical  nuclear  bodies," 
and  in  places,  instead  of  the  normal  pyramidal  nerve  cells, 
were  large  niunbers  of  staining  nuclei,  with  unstaining 
cell-bodies  around  them.  In  places  these  nuclei  were  aggre- 
gated into  groups  of  ten  or  twenty.  The  neurogha  was  more 
granular  than  that  of  a  healthy  brain.  The  optic  nerves, 
examined  by  myself,  presented  the  characteristics  of  moderate 
papillitis,  the  swollen  papillte  being  infiltrated  with  nuclear 
bodies  similar  to  those  seen  by  Dr.  Sutton  in  the  brain. 
Similar  corpuscles  were  so  abundant  throughout  the  optic 
nerves  as  to  justify  the  assumption  that  the  neuritis  had  been 
"descending"  (PI.  XV.  4—7). 

It  is  probable  that  the  congestion  or  inflammation 
of  the  papilla,  sometimes  seen  to  supervene  slowly  in 
obstruction  by  embolism  of  a  cerebral  artery,  and  which 
may  coincide  with  signs  of  extending  mischief  (Case  25),  is 
to  be  ascribed  to  secondary  inflammatory  changes  around 
the  softened  area. 

Cases  are  sometimes  met  with  in  which  we  have  a  difficulty 
in  assigning  to  inflammation  or  growth  the  chief  share  in  the 
morbid  process.  Such  cases  may  be  accompanied  by  descend- 
ing nemitis,  and  simulate  closely  the  symptoms  of  cerebral 
tumour.  PI.  VI.  Fig.  2  shows  the  optic  disc  in  such  a  ease 
(Case  4  appended).  In  this,  local  injury,  years  before,  had 
caused  the  production  of  cheesy  degenerating  tissue  beneath 
the  membranes  over  certain  convolutions,  and  a  more  widelj^- 
spread  but  irregularly  distributed  meningitis  had  led  to 
vascular  disease,  from  the  effects  of  which  the  patient  died. 
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The  optic  nerves  were  infiltrated  mth  leucocytes,  and  "  miliary 
abscesses"  were  found  in  the  optic  tracts  (PI.  XVI.  1  and 4). 

Cerebral  HiEMORRiiAGE. 

Associated  Changes. — The  conditions  which  give  rise  to 
cerebral  hajmorrhage  frequently  affect  the  retina  as  well  as 
brain,  and  may  produce  the  same  effect  in  it  as  in  the  cerebral 
tissue.  Miliary  aneurisms  have  been  found  post-mortem  in 
the  retinal  vessels  by  Liouville,  in  cases  in  which  a  similar 
change  existed  in  the  arteries  of  the  brain,  and  caused  extra- 
vasations. In  PI.  XYI,  11  are  shown  minute  capillary  aneur- 
isms from  a  case  in  which  cerebral  and  retinal  hremorrhages 
co-existed.  They  have  not,  however,  been  observed  during  Hfe 
in  cases  of  cerebral  heemorrhage,  although  those  which  are 
depicted  on  the  lower  artery  in  PI.  XII.  1,  are  from  a  case 
(42)  in  which  all  the  conditions  for  the  production  of  cerebral 
hoBmorrhage  were  present  in  extreme  degree. 

Retinal  Hemorrhages,  however,  are  j)resent  in  a  considerable 
nimiber  of  cases  of  cerebral  htemorrhage,  and  furnish  an  in- 
dication of  considerable  value.  Their  most  frequent  cause  is 
that  which  is  the  most  frequent  cause  of  cerebral  haemorrhage, 
Bright's  disease,  especially  the  granular  kidney.  They  may 
exist,  as  in  PI.  IX.  1,  without  any  other  retinal  change,  or  may 
form  part  of  the  special  retinitis  (PI.  X.  1  and  XH.  1).  In 
either  case  they  indicate  the  existence  of  the  conditions  which 
favom-  vascular  degeneration  and  ruptiu-e.  In  the  retina  shown 
in  PI.  X.  1,  for  instance,  capillary  dilatations  and  other  changes 
were  found  (PI.  XVI.  7) .  The  retinal  hDemorrhages  are  often 
associated  with  cardiac  hypertrophy.  They  thus  may  accom- 
pany all  the  most  potent  causes  of  cerebral  heemorrhage.  It 
must  not  be  concluded,  however,  that  the  presence  of  albumi- 
nmic  retinitis  proves  a  cerebral  lesion  to  be  htemorrhagic. 
The  disease  of  the  kidneys  is  a  cause  of  such  vascular  degener- 
ation as  leads  also  to  thrombosis  and  softening,  and  this  is 
often  associated  with  retinal  changes  due  to  the  kidney  disease. 

In  other  conditions  retinal  hoemorrhages  have  a  similar  and 
less  equivocal  significance.     They  occm-,  for  example,  in 
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pernicious  anreniia  (PI.  XI.  1)  and  in  leucocytheBuiia  (PI. 
XI.  2),  and  in  the  latter  disease  the  brain  stands  second  in 
frequency  as  the  seat  of  internal  hosmon-hage.* 

Bvit  although  retinal  htcmorrhages  point  to  the  existence  of 
conditions  such  as  may  lead  to  cerehral  htoniorrhage,  and  are 
thus  of  great  importance  as  indications  of  the  need  for  care 
in  avoiding  the  exciting  causes  of  haimon-hage,  their  signifi- 
cance as  indications  of  the  probability  of  the  occurrence  of 
apoplexy  may  be  ovenuted.  They  are  not  uncommon,  as  Dr. 
Chiiord  Allbutt  and  Mr.  Hutchinson  have  insisted,  in  the  old 
and  gouty,  who  do  not  suffer  subsequently  from  cerebral 
hoemoiThage.  Perhaps  this  is,  in  part,  due  to  the  fact  that 
the  conditions  in  which  they  arise  are  such  that  many  other 
causes  of  death  co-exist. 

Consecutive  Changes. — Hsemorrhage  into  the  substance  of 
the  brain  is  not  usually  attended  with  any  ophthalmoscopic 
changes.  So  rarely  have  any  alterations  in  the  fundus  been 
seen,  that  they  may  be  said  almost  never  to  occm*  dui'iug 
the  early  period.  Even  at  a  later  period  ophthalmoscopic 
changes  are  extremely  rare.  The  only  well  authenticated 
early  case  is  one  recorded  by  Dr.  Hughhngs  Jackson.  Ten 
weeks  after  an  attack  of  cerebral  haemorrhage,  the  discs  pre- 
sented the  appearances  of  the  later  stage  of  nemitis.  The 
patient  died  a  week  subsequently,  and  the  necropsy  revealed 
a  large  extravasation  into  the  middle  cerebral  lobe,  and  a 
few  specks  of  haDmorrhage  into  the  corpora  quadi'igemina. 
Dr.  Allbutt  has  suggested  that  the  meningitis  sometimes  set 
up  by  clot  may  in  rare  cases  lead  to  changes  in  the  papilla. 

There  are  several  possible  som-ces  of  error  in  ascribing 
optic  neuritis  to  cerebral  hasmorrhage,  which  must  be  ex- 
cluded before  the  connection  between  the  two  can  be  assmned 
in  a  given  case.  One  of  these  is  that  the  nemitis  may  be  due 
to  albuminuria,  being  such  as  those  shown  in  PI.  IX.  Another 
possible  soiu'ce  of  error  is  indicated  by  Case  16  appended,  viz., 
an  overlooked  hasmorrhagic  ghoma.  In  this  case,  in  which 
the  neuritis  had  been  watched  dming  life,  a  careful  observer 

*  Retinal  hEemorrhages  not  included.  See  the  writer's  article  on  "  Leu- 
cocytliEemia,"  "  Reynolds'  System  of  Medicine,"  vol.  v. 
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who  made  the  post-mortem  reported  it  to  be  a  large  extra- 
vasation and  adjacent  softening — the  latter  being  really  a  very- 
soft  grey  tumour  into  which  the  hiemorrhage  had  occurred. 

When,  however,  the  h£emorrliage  is  into  the  meninges, 
ocular  changes  may  exist — slight  optic  neuritis.  The  liajmor- 
rhage  may  pass  into,  and  distend,  the  sheath  of  the  optic  nerve, 
as  has  been  found  in  meningeal  haemorrhage  from  fractiu'e  of 
the  skull  (Case  49),  rupture  of  an  aneurism  of  the  middle 
cerebral  (Mackenzie),  rupture  of  an  intra-cerebral  extravasa- 
tion into  the  meniuges  (Michel),  and  hEemorrhagio  pachy- 
meningitis (Manz).  Opacity  and  blurring  of  the  outline  of 
the  disc  with  slight  swelling  may  be  th\is  produced.  Eetiaal 
extravasations  may  co-exist,  as  in  a  case  figured  by  Poncet.* 
Early  changes  in  tlie  papilla,  in  a  case  of  undoubted  cerebral 
htemoiThage,  would  thus  be  evidence  that  the  blood  was 
effused  into  the  meninges.  It  is  said  (by  Knapp  and  Liebreich) 
that  a  peculiar  pigmentation  of  the  outer  part  of  the  peri- 
pheral disc,  within  the  sclerotic  rmg,  may  be  an  ultimate 
consequence  of  such  haemorrhage. 

In  rare  cases  optic  nerve  atrophy  has  been  seen  in  associa- 
tion with  cerebral  haemorrhage.  Thus  a  case  is  recorded  by 
Vulpianf  in  which  bhndness  supervened  on  an  attack  of  apo- 
plexy. Death  occurred  fifteen  years  later,  and  the  remains  of 
an  old  h£emorrhage  were  found  in  the  left  corpiis  striatiun. 
Both  optic  nerves  and  optic  tracts  presented  grey  atrophy. 

Cerebral  Softening. 

In  softening  of  the  brain,  marked  ophthalmoscopic  changes 
are  rare  as  the  result  of  the  cerebral  mischief,  although  occa- 
sionally present,  as  several  rehable  cases  testify  ;  and  I 
beheve  that  shght  changes  are  more  common  than  in  cerebral 
hocmonliage.  Most  of  the  cases  in  which  alterations  have 
been  found  have  been  cases  of  softening  from  emboHsm,  not 
from  thrombosis  secondary  to  vascular  disease.    Changes  in 

.  *  "  AtluH"  of  Perrin  and  Poncet. 
t  GalezowBki :  "  Joiu-nal  cl'Ophtlaalmologie,"  Jan.  1872. 
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the  fundus  oculi,  moreover,  sometimes  result  from  tlie  same 
Ccauses  as  those  which  lead  to  the  cerebral  mischief. 

1.  Embolic  Softening  :  (a)  Associated  Ociclar  Changes. — 
Embolism  of  the  trunk  or  a  branch  of  the  central  artery  of 
the  retina  may  occur  before  or  after  embolism  of  a  cerebral 
artery;  very  rarely,  as  in  Case  47  (PI.  XII.  2),  at  the  same 
time  (see  antea,  p.  28). 

(b)  Consecutive. — When  the  artery  plugged  is  the  middle 
cerebral,  marked  disturbance  of  the  circulation  might  be  ex- 
pected in  the  eye  which  derives  its  blood  supply  from  the  same 
trunk.  Any  signs  of  such  disturbance  have,  however,  hitherto 
escaped  attention,  and  probably  the  free  anastomoses  of  the 
cu'cle  of  Willis  carry  off  any  excess  of  pressm-e. 

If  the  condition  of  the  discs  is  carefully  observed  fi-om  time 
to  time,  I  believe  that  a  state  of  congestion  may  often  be 
observed  a  few  weeks  after  the  onset  of  embolic  softening, 
especially  in  those  cases  in  which  the  cerebral  damage  is  ex- 
tensive and  leads  to  mental  change.  PI.  I.  Figs.  1  and  2 
show  the  appearance  of  the  right  disc  of  a  young  man  with 
mitral  disease  and  left  hemiplegia.  The  increased  redness 
of  the  disc,  with  slightly  softened  outHne  to  indirect  image, 
developed  in  both  eyes  under  observation,  and  was  so  marked 
that  I  thought  neuritis  was  coming  on.  It  became  stationary, 
however ;  soon  lessened  in  the  left  eye,  and  much  more  slowly 
in  the  right.  Ooincidently  with  it  there  was  marked  and 
increasing  mental  faihu-e,  persistence  of  the  complete  hemi- 
plegia, and  rapid  development  of  the  ankle-clonus  which 
was  marked  three  weeks  after  the  onset  of  the  hemiplegia. 
Actual  neuritis  has  been  observed  in  a  few  cases,  distinct, 
moderate  in  intensity,  coming  on  a  few  days  or  weeks  after 
the  cerebral  lesion,  and  running  a  subacute  course,  and  slowly 
subsiding.  One  of  the  best  marked  cases  of  the  kind  has  been 
recorded  by  Dr.  Broadbent.*  A  man,  aged  nineteen,  with 
mitral  disease,  was  seized  with  left  hemiplegia  and  imparr- 
ment  of  sensation,  having  had,  five  days  previouslj^,  a 
transient  attack  of  loss  of  sight.  The  right  limbs  were  in 
constant  motion,  and  there  was  a  tendency  to  roll  over  to  the 

*  "Cliu.  Trans."  vol.  ix.  1876,  p.  62. 
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left.  Nine  days  after  the  onset  the  margins  of  the  optic  discs 
were  iU-defined  ;  they  were  swollen  with  an  unduly  vascular 
"  wooUy "  appeai'ance,  the  retinal  veins  large,  dark,  and 
toi-tiious,  the  arteries  visihle,  but  small.  By  the  eighteenth 
day  the  paralysis  had  improved  considerably,  but  the  optic 
papillitis  persisted,  siglit  being  normal.  Six  weeks  after 
the  onset,  he  was  walking  about  the  ward,  and  the 
papilHtis  was  subsiding.  A  fortnight  later  the  outlines  of 
the  discs  were  becoming  perceptible,  still  red,  and  rather 
prominent.  He  subsequently  had  some  convulsive  attacks 
and  symptoms  of  ulcerative  endocarditis,  and  died  foiu- 
months  after  the  onset  of  the  hemiplegia.  There  was  soften- 
ing below  the  posterior  corner  of  the  right  lateral  ventricle, 
extending  to  the  tip  of  the  occipital  lobe,  and  involving  the 
tail  of  the  corpus  striatum  and  the  fibres  of  the  thalamus, 
passing  to  the  occipital  lobe.  The  part  softened  was  in  the 
region  of  the  posterior  cerebral,  but  no  obstruction  of  this 
vessel  Avas  found ;  the  calcarine  artery  could  not  be  traced. 

Double  neuritis,  with  slight  changes  in  the  contiguous 
retina,  was  seen  by  Dr.  Stephen  Mackenzie*  in  a  case  of  left 
hemiplegia,  no  doubt  the  result  of  embolism  of  the  right 
middle  cerebral  artery.  The  softening  found  five  weeks  after 
the  onset  was  slight,  and  the  middle  cerebral  was  pervious, 
although  thickened,  the  probability  being  that  the  ]}hxg  had 
broken  up  and  had  been  carried  on  into  some  of  the  terminal 
branches  of  the  artery.  Splenic  infarctions  were  also  found. 
Three  days  after  the  onset  the  discs  (previously  normal)  were 
swollen,  and  three  weeks  later  the  swelling  persisted,  without 
htemorrhages,  but  with  a  good  deal  of  opacity,  the  vessels 
being  "buried  in  exudation."  One  or  two  haemorrhages 
existed  close  to  the  discs.  The  appearance  of  the  discs,  Dr. 
Mackenzie  has  informed  me,  was  precisely  that  often  seen  in 
cerebral  tumom-.f 

•  "Brain,"  Jan.  1879. 

t  The  following  case  has  been  recorded  by  Drs.  Darby  and  Ui^ham  ("Boston 
Med.  and  Surg.  Jonmal,"  vol.  72)  as  one  of  softening,  in  which,  however, 
there  was  no  evidence  of  emboKsm.  A  man  aged  twenty-six  had  a  hemiplegic 
attack,  followed  by  fits  and  double  "  nem-o-retinitis  "  with  htemorrhages, 
A  necropsy  some  months  later  revealed  a  peciiliar  softening  of  the  corpus 
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A  grey  in  filtration,  incompletely  veiling  the  disc,  and 
extending  into  the  adjacent  retina,  is  figured  by  Bouchut  from 
a  case  of  hemiplegia  in  a  child  of  seven  years  with  mitral 
regm-gitatiou. 

Most  of  the  above  cases  seem  to  be  distinct  instances  of 
the  tissooiation  of  neuritis  and  softening.  It  may  be  well, 
however,  again  to  remark  how  easily  the  eiTor  may  be  made 
of  mistaking  a  soft  glioma  for  a  patch  of  softening,  as  in 
Case  16  * 

In  another  similar  case  (recorded  by  Leber)  of  supposed 
nemitis  fi-om  softening,  the  natm-e  of  the  cerebral  lesion 
(a  glioma)  was  only  discovered  on  microscopic  examination. 

Atrophy  of  one  optic  nerve  may  succeed  softening,  embolic 
or  other,  just  as  it  succeeds  hajmon^hage  when  the  lesion  has 
a  certain  seat,  as  to  damage  the  nutrition  of  some  part  of 
the  brain  to  which  the  optic  fibres  are  related.  Embolism 
of  the  middle  meningeal  artery,  which  supplies  the  dm-a  mater 
near  the  optic  nerve,  is  said  to  cause  atrophy  of  the  latter 
(see  p.  92). 

Softening  from  Thrombosis. — (1)  Arterial. — This  may 
be  due  to  syphilitic  or  degenerative  disease  of  the  vessels  or 
to  blood  changes. 

Sypliilitic  Disease. — In  softening  from  sj'phihtic  disease 
of  vessels,  associated  ophthalmoscopic  changes  are  common, 

striatum,  and  optic  thalamus,  grey  and  wliite  gelatinous  soft  tissue,  to  the 
naked  eye  very  like  a  glioma,  but,  on  microscopic  examination,  only  the 
signs  of  degeneration  were  visible.  It  is  to  be  remarked,  however,  that  the 
periphei'al  parts  of  these  tumom's  may  contain,  and  even  appear  to  consist 
only  of,  prodiicts  of  degeneration.  A  careful  -search  may  be  necessary  for 
the  very  delicate  cells  of  which  they  consist. 

*  A  case  is  recorded  by  Wurst,  for  instance  (Virchow's  "Jahres- 
bericht,"  1877,  ii.  463,  from  the  "  Przeglad  lekarski  "),  in  which  optic  neuritis, 
"  stauungs  papilla,"  was  associated  with  cerebral  softening — a  spot  the  size 
of  a  walnut  in  the  posterior  portion  of  the  left  hemisphere,  and  a  second,  the 
size  of  a  bean,  in  the  pons  Varolii.  Sudden  comiilete  amaurosis  had  come  on 
a  few  days  before.  There  was,  however,  interstitial  neijhritis  and  hyper- 
troijhy  of  the  heart,  and  it  is  most  probable  that  the  optic  neuritis  was 
due  to  the  renal  disease.  In  the  remarkable  case  figured  in  PI.  VI.  2 
(Case  4),  optic  neuritis  co-existed  with  softening  from  extensive  arterial 
disease,  the  results  of  old  traumatic  meningitis,  but  inflammatory  (?)  growths 
existed  beneath  two  old  fractures  of  the  skull.  The  man  had  had  syphilis, 
but  the  lesions  presented  no  syphilitic  character. 
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consecutive  changes  cOre  very  rare.  The  associated  conditions 
are  the  various  changes  which  are  due  to  syphilis,  and  which 
are  fully  described  farther  on.  Their  recognition  is  often  of 
the  highest  importance  in  diagnosis.  They  are,  of  course,  of  the 
greatest  significance  in  cases  of  softening  in  persons  who  have 
not  reached  the  period  of  life  at  which  vascular  degeneration 
is  common.  In  the  latter  condition,  the  recognition  of  con- 
stitutional syphihs  leaves  us  still  in  some  doubt,  and  care 
must  be  taken  to  avoid  attaching  undue  weight  to  its  signs. 
But,  on  the  other  hand,  it  must  not  be  forgotten  that 
syphihtic  vascular  disease  does  occur,  and  not  rarely,  in  the 
degenerative  period.  I  lately  examined  the  body  of  a  woman, 
aged  fifty-six,  who  died  from  the  effects  of  unmistakable 
s}^3hihtic  disease  of  the  basilar  artery.  In  doubtful  cases,  the 
recognition  of  the  ocular  signs  of  syphilis  should  always  lead 
to  a  trial  of  the  special  remedies. 

Although  associated  changes  are  common,  consecutive 
alterations  in  the  eye  are  very  rare  in  softening  from 
syphihtic  disease  of  vessels.  I  am  not  aware  that  any 
instance  has  yet  been  recorded  in  which  congestion  or  inflam- 
mation of  the  optic  papilla  was  due  to  this  cause.  In  the 
few  recorded  cases  in  wliich  it  was  observed,  syphilitic 
growths  in  the  brain  were  associated  with  the  vascular 
disease,  and  the  ocular  change  was  due  to  the  former,  not 
to  the  latter. 

Degenerative  Disease :  Atheroma.''^ — Cerebral  softening  from 
this  cause  is  rarely  associated  with  any  similar  morbid  states 
of  the  retinal  arteries,  which  are  below  the  size  in  which 
"  endarteritis  deformans  "  is  common.  Occasionally,  thicken- 
ing of  the  waU  or  undue  tortuosity  of  the  retinal  arteries  has 
been  observed.  Atheroma  of  cerebral  vessels  is,  however, 
very  common  in  cases  of  chronic  kidney  disease,  and  albu- 
minuric retinitis  is  often  fotmd  in  such  cases  associated  with 
cerebral  softening.  PIsemorrhages  from  this  cause  are 
evidence,  therefore,  of  probable  vascular  disease  of  the  brain 
rather  than  of  cerebral  hjBmorrhage.  In  the  case  figured  in 
PI.  IX.  1,  for  instance,  although  there  was  a  retinal  hasmor- 
rhage  due  to  the  effect  of  chronic  renal  disease,  the  cerebral 
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sjmiptoras  pointed  unmistakably  to  softening  rather  than  to 
hooraorrhag'G. 

Consecutive  clianges  are  very  rare  in  senile  arterial  throm- 
bosis. Optic  neui'itis  has  not  yet  been  observed  unequivocally 
due  to  this  cause.  In  one  case  on  record  it  is  most  probable 
that  the  papiUitis  was  nephritic — a  source  of  fallacy  to  be 
carefully  borne  in  mind.  Atrophy  of  the  discs  has,  in  rare 
cases,  been  observed  to  supervene. 

In  some  cases,  however,  the  obstruction  by  thrombosis  of 
the  internal  carotid  may  give  rise  to  alterations  in  the  eye, 
which  have  been  hitherto  observed  only  after  death,  but 
which  must  be  attended  by  marked  ophthalmoscopic  changes. 
Such  a  case  was  described  long  ago  by  Virchow.*  A  man 
aged  forty-six  who  had  an  attack  of  apoplexy,  leaving 
right  hemiplegia,  died  from  a  melanotic  cancer  of  the  liver. 
The  internal  carotid  was  obstructed  by  a  thi'ombus,  probably 
spontaneous,  since  no  embolon  was  found,  and  there  was  fatty 
and  calcareous  degeneration  of  the  wall  of  the  vessel.  There  was 
a  large  area  of  softening  in  the  left  hemisphere.  The  ophthal- 
mic artery  was  patent,  evidently  by  a  collateral  circulation 
having  been  set  up.  The  vitreous  was  transparent,  the 
retina  thickened,  and  around  the  papilla  four  opaque  white 
spots,  which  were,  however,  found  to  be  due  to  the  persistence 
of  the  medullary  sheath  of  the  nerve  fibres.  The  ganglion 
cells  were  granular.  The  elements  of  the  nuclear  layers 
showed  a  tendency  to  arrange  themselves  in  lobular  cyHnders. 
Another  case  of  the  same  character  wliich  came  under  my 
observation  has  been  before  alluded  to  (p.  27  note),  and  in  it 
the  ophthalmoscopic  changes  would  probably  have  been  much 
more  striking.  Although  the  origin  of  the  ophthalmic  artery 
was  closed  by  clot,  the  central  artery  of  the  retina  retained 
a  channel,  nan-owed  by  clot  formed  upon  its  walls.  Some 
retinal  branches  were  pervious,  others  closed.  The  retina 
presented  atrophy  of  all  its  structures,  and  was  reduced  to 
about  two-thii'ds  of  its  normal  thickness. 

It  is  important  then  to  watch  the  fundus  continuously  in 
cases  of  thrombosis  in  the  region  of  the  internal  carotid.  It 

*  "Arch,  fiir  Path.  Anat."  Bd.  x.  1856,  p.  189. 
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is  probtaMe  that  the  obstruction  of  the  carotid  would  ahvays 
be  accompanied  by  a  sudden  diminution  in  the  size  of  the 
retinal  artery,  the  degree  of  which,  and  the  occurrence  of 
parenchymatous  changes  in  the  retina,  depending  on  the 
chai-acter  of  the  anastomoses  of  the  orbital  artery.  These  are 
usually  abundant,  chiefly  with  the  facial,  but  also  to  a  less 
extent  Avith  the  middle  meningeal. 

Softening  from  Arterial  Thrombosis  due  to  Blood  State. — 
In  this  condition,  which  is  rare,  except  in  the  puerperal 
state,  ophthalmoscopic  signs  have  been  found  only  in  cases  of 
septicemia  {q.v.) 

(2.)  Softening  from  Venous  Thrombosis. — Ophthalmoscopic 
changes  are  unknown.  In  thrombosis  of  the  cavernous  sinus, 
it  is  said  that  there  may  be  double  optic  neuritis  and 
exophthalmus.  Slow  obhteration  of  this  sinus,  however,  may 
cause  no  ophthalmoscopic  changes. 

(3.)  Ivflammatory  Softening. — Apart  from  abscess,  ophthal- 
moscopic changes  have  been  found  only  in  traumatic  cases,  in 
wliich  shght  nemitis  has  been  observed  (see  "  Injuries  to 
Brain"). 

Abscess  of  Brain. 

The  only  changes  knoAvn  are  consecutive.  Frequently 
there  are  none.  In  a  minority  of  cases,  optic  neuritis  is 
found,  differing  in  no  respect  from  that  which  is  due  to  cerebral 
tumour.  The  papillte  are  swollen,  red,  and  opaque,  the  vessels 
concealed,  and  haemorrhages  may  be  present.  Dropsy  of  the 
sheath  has  not  often  been  looked  for,  but  was  found  in  one 
case  (Peipers),  the  abscess  being  in  the  right  temporal  lobe. 

There  is  no  conspicuous  difference  between  the  cases  of 
abscess  with,  and  those  without,  optic  neuritis.  In  perhaps  a 
larger  proportion  of  the  cases  with  nemitis  the  bone  disease 
causing  the  abscess  was  the  result  of  injmy.  In  two  cases 
recorded  by  Dr.  Hughhngs  Jackson  this  was  the  case.  The 
position  of  the  abscess  has  been  in  the  temporal  and  posterior 
parts  of  the  parietal  lobes,  beneath  the  surface.  In  a  case 
recorded  by  Benedikt  it  was  outside  the  optic  thalamus. 
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Tumours  of  the  Brain. 

A.  GROWTHS. 

Associated  Conditions. — Growths  may  occm*  iu  tlic  ej'e, 
of  tlie  same  nature  as  tlie  growth  in  the  brain.  Such  eases 
are  not  common,  hut  are  occasionally  met  witli.  The 
disc  shown  in  PI.  III.  4,  is  the  left  disc  of  a  hoy,  whose  right 
eye  was  the  seat  of  a  tuhercular  growth,  in  whose  hrain  there 
was  another  similar  growth,  of  which  vomiting  and  optic 
neimtis  were  the  only  signs.  In  such  a  case  the  ocular 
growth  becomes  an  important  symptom.  Choroidal  mihary 
tubercles  may  be  expected  to  be  found  occasionally  in  cases  in 
which  a  tubercular  mass  exists  in  the  brain,  but  they  occur 
rather  in  acute  general  tuberculosis,  in  which  meningitis  is 
more  frequent. 

Consecutive  Changes. — Optic  neuritis  is  the  ocular  lesion  in 
intra-cranial  gro^vths,  which  are,  on  the  other  hand,  its  most 
frequent  causes.  It  is  present,  in  various  degrees,  ia  a  large 
proportion  of  the  cases  of  intra-cranial  tmnom".  In  what 
proportion  cannot  be  determiaed  by  statistics  from  pubHslied 
cases,  on  account  of  the  selection  for  pubHcation  on  special 
gromids.  From  my  own  experience  I  should  say  that  neuritis 
occurs  in  about  fom^-fifths  of  the  cases.  Tliis  is  a  much 
smaller  proportion  than  has  been  deduced  from  published  cases. 
Annuske  and  Reich,  for  instance,  collected  eighty-eight  cases 
with  ophthalmoscopic  examination  and  autopsy,  and  fomid 
that  there  was  no  ophthahnoscopic  change  in  only  five  per 
cent.  But  these  cases  have  all  been  recorded  during  the 
period  when  ophthalmoscopic  observation  possessed  the  in- 
terest of  novelty,  and  a  far  larger  proportion  of  cases  with 
neuritis  have  probably  been  pubHshed  than  of  cases  without 
neuritis. 

It  does  not  seem  possible  at  present  to  say  on  what  the  oc- 
currence of  optic  nemitis  depends ;  why  it  is  present  in  the 
majority,  absent  in  the  minority.  Position  of  groT\i;h  has 
apparently  no  influence  on  its  occuiTence.    It  has  been  met 
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with  in  ttimonrs  of  every  part  of  the  cerebral  hemispheres,  of 
the  pons  VaroHi,  the  crura  cerebri,  the  cerebellum.  I  am  not 
aware  that  neui-itis  has  been  found  in  tiunoiu's  limited  to  the 
medidla  below  the  pons.  It  is  common  in  tmnoui's  of  all  parts 
of  the  hemispheres.  Dr.  Clifford  Allbutt  thinks  that  tumours 
of  the  anterior  lobes  are  more  uniformly  attended  with  neimtis 
than  those  of  other  parts,  but  I  have  seen  a  large  growth  in 
the  anterior  hemisphere  with  normal  discs  tlu'oughout. 

Nor  does  the  nature  of  the  tumoiu'  apparently  influence 
the  development  of  neuritis.  It  ocem's  with  every  variety — 
glioma,  sarcoma,  tubercle,  syphiloma.  The  most  frequent 
forms  of  tumour  are  those  which  are  met  with  most  fre- 
quently in  association  with  optic  nemitis ;  and  they  are  also 
those  in  which  nemitis  is  most  frequently  absent — syphilo- 
mata,  tubercles,  and  gliomata. 

The  size  of  the  tumour  also  seems  to  have  little  influence 
in  producing  nem-itis.  I  have  twice  seen  sjqDhilomata  the 
size  of  half  an  egg  without  optic  nemitis.  One  of  the  largest 
intra-cranial  tumom-s  I  have  met  with  was  a  sarcomatous 
growth,  the  size  of  the  closed  fist,  growing  fi-om  the  dura 
mater,  and  compressing,  not  invadiug,  the  brain  o^-er  the 
posterior  portion  of  the  parietal  lobe,  a  tumom-  which  must 
have  increased  the  intra-cranial  j)ressm'e  as  much  as  it  is  ever 
increased  du'ectly  by  a  growth,  and  in  this  case  the  discs,  re- 
peatedly examined  from  soon  after  the  onset  of  the  symptoms 
until  death,  about  six  months  later,  were  perfectly  normal. 
On  the  other  hand,  Benedikt  has  recorded  a  case,  of  weU- 
marked  neuritis  with  much  swelling  and  hasmorrhages,  due  to 
a  tubercle  of  the  pons  Yarolii  no  larger  than  a  cherry.  There 
were  no  signs  of  meningitis. 

The  cliief  facts  at  present  known  regarding  the  mechanism 
by  which  optic  neuritis  is  produced  have  been  abeady  dis- 
cussed (p.  63).  Some  points  having  special  reference  to 
tumour  may  be  again  adverted  to.  It  is  clear  from  the  facts 
stated  above,  and  a  long  list  of  similar  cases  might  be  given, 
that  encephalic  tumom^s  do  not  cause  neuritis  by  the  direct 
effect  of  their  mass  on  the  intra-cranial  pressm-e.  Perhaps  no 
fonn  of  cerebral  tumour  is  attended  Avith  optic  nemitis  in  a 
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larger  proportion  of  cases  than  glioma,  which  commonly  does 
not  press  upon,  hut  invades,  the  hrain  substance,  and  often 
occupies  the  invaded  tissue  almost  hulk  for  hulk. 

It  has  been  thought  that  the  rapidity  of  growth  of  a 
tumour  influences  the  occiUTence  of  optie  neuritis,  hut  a 
limited  experience  of  these  cases,  or  a  very  short  search 
among  recorded  cases,  disposes  of  the  hypothesis,  at  any  rate 
in  an  absolute  form.  Bapidity  of  growth  may  be  one  factor 
in  the  production  of  nemitis,  and  an  important  factor 
in  determining  the  rapidity  or  slowness  of  the  course  of 
the  neuritis,  but  it  certainly  does  not  alone  determine  its 
occurrence. 

There  is,  however,  one  mode  in  which  nemitis  is  produced 
which  may  sometimes  be  distinctly  traced,  post-mortem — by 
the  mechanism  of  meningitis.  The  disc  shown  in  PI.  Ill,  3, 
for  instance,  was  in  a  case  (3)  of  tumour  originating  in  the 
pineal  body  and  invading  the  anterior  corpora  quadiigemina. 
The  changes  in  the  disc  were  very  gradual  in  development, 
and  moderate  in  degree.  There  was  no  general  meningitis, 
but  the  orbital  lobules  were  gently  adherent,  and  fine  shi-eds 
of  lymph  were  visible  on  the  dm'a  mater  after  their  separation. 
The  optic  nerves  in  front  of  the  commissure  were  swollen  and 
reddened.  Microscopical  evidence  of  nemitis  of  the  nerve 
trimk  was  very  distinct.  In  another  case  (16)  of  tumom* 
(ghoma)  of  the  anterior  lobe,  in  which  the  nemitis  was  of  the 
form  most  characteristic  of  tumom',  greyish-red,  with  much 
swelHng,  the  microscopic  changes  in  the  nerve  trmik,  most 
intense  behind  the  foramen,  indicated  a  communicated 
descending  nemitis,  and  old  adhesions  over  the  tumour 
showed  that  there  had  been  local  meningitis.  It  must  be 
remembered  that  in  such  cases,  whatever  mechanism  leads  to 
the  occurrence  of  nemitis  without  meningitis,  may  influence 
the  degree  and  course  of  that  which  is  set  up  by  meningitis. 

In  most  cases  optic  nemitis  is  a  transient  event  in  the  his- 
tory of  a  cerebral  tumom',  not  a  constantly-associated  condition. 
A  tumom"  may  exist  and  cause  symptoms  for  a  considerable 
time  without  leading  to  any  change  in  the  eyes,  and  then 
optic  neuritis  may  be  rapidly  developed,  run  its  course,  and 
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pass  away,  in  many  cases  leaving  atrophy  of  the  discs,  while 
the  symptoms  of  the  tiimom-  continue  or  increase  for  months 
or  years.  It  is  not  only  that  a  tumour  takes  a  certain  time 
to  cause  optic  nemitis,  but  it  often  exists  for  a  considerable 
time  before  the  mechanism  for  the  production  of  neuritis, 
whatever  that  may  be,  is  set  in  operation.  A  tumour 
may  exist  and  cause  symptoms  for  yeai's  before  optic  neuritis 
is  produced.  A  striking  instance  of  this  is  afforded  by 
Case  15  ;  the  microscopical  appearance  of  part  of  the  papilla 
is  shown  in  PI.  XIY,  7.  The  case  was  under  the  care  of  Dr. 
HughLings  Jackson,  who  had  examined  the  eyes  repeatedly 
during  nine  months  and  always  found  them  normal.  Then 
nemitis  came  on,  but  subsided,  and  in  six  weeks  the  discs 
were  again  normal,  and  continued  so  till  death.  Dr.  Jackson 
has  recorded*  a  still  more  significant  case  in  which  a  man 
had  had  symptoms  of  cerebral  tumour  for  nine  years :  dui'ing 
the  last  three  years  his  discs  had  been  repeatedly  examined 
and  found  normal.  Six  weeks  before  death  neuritis  was 
discovered. 

In  many  cases  in  which  neiuitis  occurs  long  after  the 
symptoms  of  tumom'  have  existed,  its  occurrence  precedes 
death  by  no  long  interval. 

The  appearance  of  the  discs  in  intra-cranial  tumour  is  that 
of  neirritis  in  its  most  typical  forms,  as  described  in  a  pre- 
ceding page  (p.  42) .  The  stages  indicated  may  be  seen,  and  the 
neuritis  may  stop  at  one  or  another  of  those  stages,  constitut- 
iag  what  may  be  termed  varieties  of  neuritis.  As  already 
stated,  until  our  knowledge  of  the  relation  of  the  appearances 
to  their  causes  is  much  more  extensive,  and  founded  on  more 
minute  and  full  observation  of  the  conditions  of  origin,  macro- 
scopic and  microscopic,  a  division  of  neuritis  into  varieties 
according  to  its  degree  is  much  more  useful  than  a  separation 
of  forms  according  to  hypothetical  modes  of  origin.  Those 
varieties  or  stages  have  been  already  enumerated  (p.  75). 
Each  of  the  earlier  stages  may  or  may  not  be  accompanied 
by  obvious  over-distension  of  veins,  and  each  may  be  accom- 
panied by  extravasations. 

*  "  Med.  Times  and  Gazette,"  Sept.  4,  1875. 
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The  neimtis  of  tumour  is  in  most  cases  double,  sometimes 
equally  ad^'ancecl  in  the  two  eyes,  often  more  intense  and 
subsiding  earlier  in  one  than  in  the  other.  Earely  the  affec- 
tion of  the  disc  is  unilateral  (as  in  Case  17),  and  this,  although 
the  tumour  may  be  in  the  brain,  where  growths  commonly 
cause  double  neuritis.  In  two  cases  of  this  character  recorded 
by  Dr.  Hughlings  Jackson,  the  neuritis  was  on  the  opposite 
side  to  the  tumour.* 

St/mptotns. — The  symptoms  of  the  neuritis  which  accom- 
panies cerebral  tumour  have  been  already  fully  described 
(p.  54).  It  must  be  remembered  that  all  symptoms  may  be 
absent,  the  acuity  of  vision,  the  fields  of  vision,  and  colour 
vision  may  all  be  unaffected,  as  in  many  of  the  cases  figured 
in  the  plates  and  referred  to  in  the  description  of  the  symp- 
toms of  neuritis.  It  must  also  be  remembered  that  affections 
of  sight  of  various  kinds  may  co-exist  with  neuritis,  and  be 
due,  not  to  the  intra-ocular,  but  to  the  intra-cranial  disease. 

Course  and  Duration  of  the  neuritis  in  cerebral  tumour. — It 
is  important  to  note  that  the  nemitis  often  coincides  at  its 
onset  with  an  obvious  increase  in  the  other  symptoms  of  the 
cerebral  tumour.  This  has  been  pointed  out,  long  ago,  by  Dr. 
Hughlings  Jackson.  Instances  of  it  are  frequent,  but  at 
the  same  time  exceptions  are  not  rare.  It  is  probably  true, 
however,  that  the  occurrence  of  optic  neuritis  indicates  progress 
in  the  morbid  growth  and  its  consequences. 

With  regard  to  the  com'se  of  the  neuritis,  it  is  necessary  to 
distinguish  two  classes  of  cases.  One  of  these  is  where  the 
progress  of  the  tumour,  either  spontaneously,  or  under  the 
influence  of  treatment,  becomes  lessened  or  arrested  after  the 
onset  of  the  neuritis ;  the  other,  where  the  progress  of  the 
tumour  to  which  the  neuritis  is  due  is  iminterrupted. 

In  the  first  event,  the  neuritis  commonly  subsides.  It  may 
pass  away  completely,  even  although  it  has  reached  the  stage 
of  considerable  swelling  and  obscuration  of  disc  and  vessels, 
with  distended  veins  and  narrowed  arteries,  and  sight  may 
throughout  be  unimpaired.  This  occurred,  for  instance,  in 
the  cases  shown  in  PL  lY.  1,  2,  3,  4,  V.  3,  4.  Or,  less 
*  "  Oph.  Hosp.  Rep."  1871,  and  "Brit.  Med.  Journal,"  Jtdy  20th,  1872. 
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commonly,  a  slight  or  moderate  damage  to  sight,  from  the 
inflammatory  swelling  and  damage  to  nerve  fibres,  may  pass 
away.  Yery  frequently,  however,  although  the  neimtis  sub- 
sides, amblyopia  occurs  or  increases  as  the  nerve  fibres  sufi:er 
fi'om  compression  from  the  contracting  tissue.  The  last  is  the 
more  lilcely  to  occur  the  longer  the  neuritis  has  lasted,  because 
there  is  then  more  tissue  formed,  incapable  of  removal. 

Instances  of  each  course  are  seen  often  enough  in  syphilitic 
tumours,  and  not  rarely  where  there  is  strong  reason  to  beheve 
that  a  scrofulous  tumour  exists  —  a  cerebral  or  cerebellar 
tubercle.  In  cases  in  which  the  neuritis  is  slight  and  com- 
mencing, a  subsidence  of  the  neuritis  may  be  the  first  sign  of 
the  improvement.  It  was  so  in  Case  11  (PI.  Y.  4),  in  which 
the  neuiitis  passed  away  before  there  was  any  improvement 
in  the  symptoms,  and  then  slowly  the  paralysis  lessened,  and 
improved  up  to  a  certain  point,  at  which  it  became  stationary, 
no  doubt  fi'om  the  tubercular  mass  ceasing  to  grow,  and 
becoming,  from  partial  degeneration,  smaller,  and  thus  per- 
mitting damaged  tissue  near  it  to  recover,  while  the  destruc- 
tion, which  had  before  taken  place,  persisted.  In  syphilitic 
tumours,  arrest  can  be  obtained  much  more  rapidly  than  in 
tubercular  growths,  and  a  considerable  nemitis  may  pass 
away  without  damage  to  vision  (PI.  lY.  1  &  2,  3  &  4,  YI.  4  &  5.) 
In  these  cases,  however,  if  a  considerable  neuritis  exists 
before  the  treatment  affects  the  tmnour,  tissue- changes  too 
often  progress  in  the  disc  to  an  extent  which  leads  to  loss  of 
sight,  even  though  ultimately  the  cerebral  lesion  ceases  to 
increase  and  becomes  quiescent  (PI.  lY.  5,  6).  Occasionally, 
although  rarely,  an  analogous  arrest  of  growth  occurs  in 
other  tumours,  often  attended  with  degeneration  and  calcifi- 
cation. The  nemitis  may,  in  these  cases,  subside  with  the 
change  in  the  growth. 

In  the  cases  in  which  the  tumour  causing  the  optic  change 
continues  its  growth,  as  most  tumours  of  other  descriptions 
than  the  tubercular  and  syphihtic  growths,  the  coirrse  of  the 
neuritis  differs  according  to  the  intensity  of  the  infiammation. 
When  this  is  considerable,  the  neuritis  remains  for  a  time  at 
its  height ;  commonly  the  signs  of  strangulation  are  developed, 
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and  then  the  neuritis  subsides  slowly  into  atrophy.  The  in- 
flammation, as  it  were,  terminates  itself,  and  its  consequences 
remain.  "Wlaen  the  neuritis  does  not  reach  so  intense  a 
grade  it  has  a  much  longer  duration.  The  lilac-grey  neuritis, 
with  little  sign  of  strangulation,  may  persist  for  months 
without  much  change,  and  then  slowly  subside  to  atrophy  ; 
sight  perhaps  being  little  damaged  until  the  subsidence, 
when  the  tissue  formed  during  the  long  duration  of  the  in- 
flammation compresses  the  nerve  fibres.  In  a  still  sHghter 
degree,  that  of  slight  neuritis,  for  instance  (p.  75),  the  change 
may  persist  without  alteration  for  a  very  long  time.  In 
the  case  represented  in  PI.  V.  Figs.  1  and  2,  the  appearance 
of  the  discs  was  unchanged  for  a  year  and  a  half,  and  when 
the  patient  was  again  seen  a  year  later,  the  neuritis  Avas 
nearly  in  the  same  degree,  although  the  least  inflamed  portion 
of  the  disc  had  become  grey  and  sight  was  gone. 

There  is  at  present  little  direct  infonnation  regarding  the 
conditions  which  determine  the  course  and  duration  of 
neuritis  in  the  cases  in  which  the  cerebral  tumour  continues 
its  progress.  But  it  has  been  seen  that  the  onset  of  neuiitis 
may  accompany,  or  succeed,  an  increase  in  the  symptoms 
due  to  the  tumour,  such  as  indicates  an  increase  in  the  size  or 
irritative  action  of  the  growth  itself.  And  we  have  seen  also 
that  the  early  subsidence  of  neuritis  may  attend  a  diminution 
in  the  other  effects  of  the  tumour  such  as  may  be  taken  as 
indicative  of  an  arrest  of  growth,  or  even  a  diminution  in 
size.  These  facts  taken  together  indicate  that  the  course  of 
the  neuritis  is,  to  some  extent  at  least,  dependent  on,  and 
influenced  by,  the  course  of  the  tumom\  This  conclusion  is 
corroborated  by  the  fact  that  in  some  cases  of  tumom-  of 
very  chronic  course,  the  course  of  the  neuritis  is  equally 
chronic.  The  case  mentioned  above  (PI.  V.  1  &  2)  is  a  striking 
illustration  of  this,  since  the  progress  of  the  very  marked 
symptoms  was  but  slight  dm^ing  the  year  and  a  half,  in 
which  the  neuiitis  was  absolutely  stationary. 

Significance. — The  value  of  optic  neuritis  as  an  indication 
of  the  existence  of  an  intra-cranial  tumour  is  very  great. 
Tumour  is  the  cause  of  the  great  majority  of  cases  of  nem-itis 
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due  to  organic  disease,  and  not  the  result  of  toxaemia.  On  the 
other  hand,  neimtis  is  present,  at  some  period,  in  at  least 
fom'-fifths  of  the  cases  of  tumour,  and  it  may  be  the  only 
unequivocal  sign  of  organic  intra-cranial  disease. 

It  is  important  to  remember  that  neuritis  is  a  transient 
condition,  however  long  its  duration,  and  that  its  effects 
continue  a  much  longer  time  than  the  inflammation.  The 
atrophy  left  by  neimtis  may  constitute  unequivocal  evi- 
dence of  the  antecedent  inflammation,  and  where  actual 
atrophy  is  not  left,  the  state  of  the  disc  and  the  narrowing  of 
the  vessels  may  show  clearly  that  there  has  been  previous 
nem'itis.  Unfortunately  it  is  not  always  possible,  in  old- 
standing  cases,  to  say  from  the  aspect  of  the  discs  how  the 
atrophy  originated.  If  the  neuritis  was  moderate,  the  choroid 
adjacent  imdisturbed,  a  clean  cut  disc  may  be  left,  and  the 
narrowing  of  the  vessels  may  not  be  greater  than  is  some- 
times seen  in  cases  of  atrophy  of  the  disc  of  other  forms. 
The  concealment  of  the  lamina  cribrosa  is,  however,  usually 
complete.  Valuable  information  may  also  be  gained  by  the 
circumstances  under  which  the  loss  of  sight  came  on  ;  the 
existence  at  the  time  of  cerebral  symptoms  points  strongly  to 
the  origin  of  the  atrophy  in  nemitis. 

It  is  not  only  dm'ing  life  that  neuritis  may  assist  the  dia- 
gnosis of  tumoiu-.  As  an  instance,  I  may  mention  the  case  of 
a  man  who  died  soon  after  his  admission,  with  hemiplegia, 
into  University  College  Hospital.  The  autopsy  revealed  a 
soft  area,  bounded  and  crossed  by  trabeculce  of  fumer  tissue, 
which  was  at  fij.'st  thought  to  be  an  area  of  old  softening  with 
some  connective  tissue  formation  in  and  about  it.  It  was 
suggested,  however,  that  it  might  be  a  tumour.  Before  it 
was  examined  with  the  microscope,  the  backs  of  the  eyes  were 
removed,  and  found  to  present  distinct  evidence  of  neuritis — 
swollen  papillte  with  haemorrhages.  A  diagnosis  of  probable 
tumour  was  therefore  made,  and  was  fidly  confirmed  by  the 
microscope. 

From  the  facts  given  above  it  is  evident  that  optic  neiiritis 
may,  in  some  cases,  afford  not  only  diagnostic,  but  prognostic 
indications.    A  subsidence  of  nemitis  which  has  not  reached 
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any  considerable  degree  of  intensity,  may  be  taken  as  indicat- 
ing, in  most  cases,  a  retrocession  of  tlie  growth,  and  a  neuritis 
of  very  chronic  course  affords  evidence  that  the  progress  of 
the  tumom^  is  equally  chronic.  It  might  be  supposed,  there- 
fore, that  the  absence  of  nemitis  would  indicate  still  greater 
chronicity.  This,  however,  cannot  be  inferred,  since  tumours 
of  very  rapid  course  may  be  unattended  with  neuritis,  and  it 
is  only  when  nem-itis  is  actually  present  that  a  prognostic 
inference  can  be  dra-svn. 

It  has  been  remarked  that  optic  neuritis  in  tumour  of  slow 
growth  often  occiu-s  not  long  before  death.  In  such  cases, 
also,  it  aifords  some  prognostic  indication.  In  more  acute 
cases,  or  in  those  in  which  it  developes  early,  it  has  not  the 
same  significance.  It  would  appear  as  if  the  mechanism  for 
the  production  of  neuritis  were,  in  the  latter  cases,  readily 
excited,  while  in  the  former  it  is  the  result  of  changes  of  such 
a  degree  as  to  be  incompatible  with  the  long  continuance  of 
Hfe. 

Simple  atrophi/  of  the  optic  nerves  occui's  in  cerebral  tumoui' 
more  frequently  than  in  any  other  form  of  cerebral  disease, 
since  it  is  due  not  only  to  the  effect  of  the  growth  in  destroy- 
ing by  invasion  the  fibres  or  centres  of  the  optic  nerves,  but 
also  to  the  secondary  consequences  of  the  tumom- — its  indii-ect 
pressuj^e,  the  pressure  of  ventricular  effusion  on  the  chiasma, 
and  the  effects  of  the  meningitis  which  occasionally  accom- 
j^anies  growths.  Such  atrophy  has  the  characters  of  secondary 
atrophy  of  the  optic  nerves,  the  featm'es  and  origin  of  which 
have  been  already  described.  But  simple  atrophy  is  far  less 
common  in  cerebral  groAvths  than  the  atrophy  which  is  con- 
secutive to  neuritis.  Great  caution  is  also  necessary  in  infer- 
ring, from  the  appearance  of  discs  long  after  the  onset  of 
the  atrophy,  that  was  simple  and  not  consecutive,  since,  as 
already  many  times  stated,  the  characters  of  the  latter  may 
ultimately  resemble  very  closely  those  of  the  fonner.  It  is 
to  be  noted  that  in  many  cases,  as  in  Case  6  (PI.  II.  4) 
the  mischief  which  results  in  indii-ect  pressure  on  the  optic 
nerves  or  commissure,  or  tracts,  occm's  later  in  the  history  of 
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the  tumour  than  optic  neuritis,  and  it  is  not  unconmion  for 
sight,  damaged  much  or  little  by  the  neuritic  process,  to  fail 
rapidly  at  a  subsequent  period  from  secondary  pressure  effects. 

B   HYDATID  CYSTS 

Associated  Changes. — A  cysticercus  has  been  occasionally 
observed  in  the  vitreous  humom%  but  the  coincidence  of  one 
there  with  the  symptoms  of  cerebral  tumour  due  to  another 
in  the  brain,  has  not,  I  believe,  hitherto  been  recorded. 

Consecutive  Changes. — Optic  neuritis  is  frequent  in  hydatid 
cysts,  having  all  the  characters  of  the  neuritis  which  occm-s 
in  growths — swollen  papilla,  obscured  and  tortuous  vessels, 
haemorrhages.  It  has  been  observed  with  hydatid  cyst  of 
both  cerebrum  and  cerebellum.  It  may  go  on  to  consecu- 
tive atrophy,  life  being  prolonged  for  years.  The  few  cases 
on  record  of  neirritis  associated  with  cysts  in  the  brain,  the 
natm-e  of  which  was  not  ascertained,  were  probably  examples 
of  hydatid  disease. 

Intra-Oranial  Aneurism. 

Miliary  aneurisms  have  been  spoken  of  in  connection  with 
cerebral  htemorrhage.  Intra-cranial  aneurisms  of  larger  size 
are  not,  as  a  rule,  accompanied  by  any  associated  octdar  changes : 
those  of  the  central  artery  of  the  retina  being  too  rare  to  be 
of  significance.  Nor  do  they  often  cause  consecutive  changes, 
except  their  position  is  such  as  to  press  upon  the  optic  nerve 
(causing  unilateral  amaiu-osis  and  secondary  atrophy),  on 
the  chiasma  (bilateral  atrophy),  or,  very  rarely,  on  the  ojDtic 
tract  (causing  hemiopia) .  An  aneurism  of  the  internal  carotid 
may  obstruct  the  cavernous  sinus,  and  cause  transient  fulness 
of  the  retinal  veins  without  papillary  changes.  Commonly  the 
jpressure  is  relieved  by  the  free  communication  of  the  ophthal- 
mic and  facial  veins,  and  the  enlarged  angular  vein  may  be 
conspicuous  beneath  the  skin.  In  rare  cases,  however,  an 
aneurism  in  this  situation  has  led  to  optic  neuritis,  as  in  a  case 
recorded  by  Michel,*  in  which  double  nemitis,  with  evidence 

*  "  Arch.  f.  Oph."  xxxiii.  2,  p.  225. 


J-'JO  MEinCA],  OPHTHALMOSCOPY. 

of  oLstruetion,  was  the  first  sign  of  a  cirsoid  aneurism  of  the 
two  internal  carotids  wliich  had  pressed  on  the  optic  nerves. 
The  optic  nerves  at  tlie  spot  showed  evidence  of  interstitial 
inflammation.  Dr.  Holmes,  of  Chicago,  has  recorded  several 
cases  in  which  optic  neuritis  co-existed  with  intra-eranial 
bruits,  and  in  the  only  one  on  which  a  post-mortem  was 
obtained  an  aneurism  of  the  internal  carotid  was  found ;  but 
there  was  also  an  adjacent  growth  in  the  pituitary  body. 

In  an  interesting  case,  lately  pubHshed*  by  Mr.  Jeaffreson, 
of  Newcastle-on-Tyne,  although  there  was  no  post-mortem, 
an  anem-ism  of  the  internal  carotid  probably  existed,  and 
caused  lanilateral  papillitis  ("  '  stauungs-papilla ' :  congestion 
Avith  oedema  ").  The  other  symptoms  were,  a  loiid  mmTOur 
arrested  by  compression  of  the  carotid,  paralysis  of  the  third 
nerve,  and  subsequently  aphasia. 

It  is  probable  that  in  these  cases  the  nem-itis  is  descending, 
the  result  of  the  involvement  of  the  nerve  in  inflammatory 
changes  around  the  aneurism,  and  not  due  to  pressm'e  on  the 
cavernous  sinus.  The  evidence  of  this  is  that,  apparently, 
aneurisms  which  produce  the  same  effect  on  the  sinus  may  or 
may  not  be  accompanied  by  papilHtis,  and  that  when  the 
latter  is  present  the  enlarged  communications  with  the  facial 
vein  may  (as  in  Mr.  Jeaffreson's  case)  afford  the  same 
evidence  of  relief  to  mechanical  obstruction. 


Internal  TIydkocephalus. 

In  simj)le  internal  hydrocephalus  without  growth  there  is 
commonly  at  first  no  ophthalmoscopic  changes,  and  there  may 
be  none,  even  though  the  distension  of  the  ventricles  is  such 
as  to  cause  a  marked  increase  in  the  size  of  the  head.  Some- 
times there  may  be  slight  fulness  of  the  retinal  veins.  At  a 
later  period,  and  sometimes  early,  sight  commonly  fails,  and 
the  signs  of  simple  white  atrophy  of  the  optic  nerve  are  then 
present.  In  several  cases  the  onset  of  the  atrophy  has  been 
watched,  and  the  occurrence  of  any  neuritic  process  excluded. 
In  a  few  cases  signs  of  neuritis  have  been  observed  to  precede 


*  "  The  Lancet,"  March  8,  1879. 
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tlie  atrophy  (Allbutt),  the  neuritis  being  similar  to  that  seen 
in  tumour,  but  slight  in  degree. 

The  simple  atrophy  of  the  nerves  is  usually  due,  as  Tiirck 
pointed  out,  to  the  pressure  of  the  distended  third  ventricle 
on  the  optic  chiasma,  and  even  on  the  tracts.  In  one  case  in 
an  adult  the  distended  ventricle  appeared  at  the  base  as  a 
bladder  measuring  ten  lines  by  eight  (Forster) . 

It  has  been  remarked  by  Bouchut  that  the  ophthalmoscopic 
changes  may  serve  to  distinguish  chronic  hydrocephalus  from 
the  large  head  of  rickets  ;  but  from  the  lateness  of  the  optic 
changes  the  cases  must  be  very  rare  in  which  the  nature  of 
the  disease  is  not  clear  long  before  ophthalmoscopic  signs  are 
present. 

DISEASES  OF  THE  MENINGES  OF  THE  BRAIN. 
Meningeal  Gtrowths. 

Tumours  springing  from  the  pia  mater  always  involve  the 
cerebral  substance  to  a  greater  or  less  extent,  and  their  effects 
have  been  included  in  the  account  of  cerebral  tumom's. 

Tumours  springing  from  the  dura  mater  over  the  convexity 
also  commonly  cause  the  same  effects,  in  the  brain  and  on  the 
eye,  as  growths  in  the  brain  itself. 

Grrowths  springing  from  the  dura  mater  of  the  base  of  the 
brain  also  frequently  cause  optic  neuritis.  They  do  this  some- 
times by  the  direct  influence  on  the  optic  fibres.  Sometimes, 
when  remote  from  these,  growths  which  merely  damage  the 
nerve  centres  by  pressure  cause  optic  neiuitis  in  its  most 
intense  form.  Cases  are  on  record,  moreover,  in  which  the 
optic  neuritis  was  for  a  long  time  the  only  symptom  of  such 
a  growth ;  as  in  one  case  in  which,  after  months,  hemiplegia 
came  on,  and  was  found  to  be  due  to  a  sarcoma  springing 
from  the  periosteal  dura  mater,  and  which  had  compressed 
the  left  hemisphere  of  the  cerebellimi  and  the  left  side  of  the 
pons  Varolii.*  In  the  case  figured  in  PI.  Y.  5,  optic  neuritis, 
although  not  the  earliest  symptom,  reached  its  height  before 

*  Pagensteoher  and  Genth's  "Atlas  of  the  Path.  Anat.  of  the  Eyeball." 
PI.  xxxiv.  Fig.  3. 
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any  motor  paralysis  occiirred.  The  tumour  sprang  from  the 
dm'a  mater,  and  liad  compressed  the  right  side  of  the  pons 
and  right  hemisphere  of  the  corehellum. 

Meningitis  accompanies  meningeal  groAvths  even  more 
frequently  than  tumours  in  the  substance  of  the  brain,  and 
may  give  rise  to  the  changes  in  the  eye  described  in  the  next 
section. 

Meningitis. 

The  effects  of  meningitis  on  the  eye  vary  much  according 
to  its  seat,  being  shght  when  the  inflammation  is  on  the 
convex  sm^face  of  the  hemisphere,  and  often  marked  when  the 
meningitis  is  at  the  base.  In  many  cases,  ophthalmoscopic 
changes  are  entirely  absent,  and  when  present  they  are 
apparently  rather  consecutive  to,  than  concomitant  with,  the 
encephalic  vascular  distm-bance.  They  afford,  as  Manz  and 
others  have  pointed  out,  little  support  to  the  doctrine  that  the 
intra-ocular  circulation  shares  and  reveals  disturbances  of  the 
encephalic  vessels.  It  will  be  convenient  to  consider  sepa- 
rately the  changes  in  the  several  forms  of  meningitis. 

Simple  Meningitis. — Acute  simple  meningitis  of  the 
convexity  is  usually  unaccompanied  by  ophthalmoscopic 
changes ;  if  it  lasts  for  a  considerable  time  some  hypercemia 
of  the  disc  may  be  present.  In  a  case  of  purulent  menin- 
gitis, suppvu-ative  inflammation  of  the  eye  (chemosis  and 
post-mortem  infiltration  of  the  retina  with  pus)  was 
observed  by  Berthold.*  Leubet  has  recorded  a  case  of 
purulent  meningitis  of  the  convexity  secondary  to  septic£emia 
in  which  there  was  intense  inflammation  of  the  optic  nerve 
in  front  of  the  commissure.  The  only  changes  in  the  eye 
were  distension  of  the  retinal  veins  and  hajmorrhages. 

Chronic  simple  meningitis  of  the  convexity,  slight  in 
degree  (such  as  that  of  which  traces  are  often  found  in  the 
brains  of  di'unkards),  is  also  commonly  unattended  by  any 
optic  change.    The  slight  oedema  and  congestion  of  the  disc, 

*  "Arch.  f.  Ophth."  Bd.  xvii.  1874. 

t  "Deut.  Arch.  f.  Ivl.  Med."  1878,  xxii.  '263. 
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sometimes  seen  in  cln-onic  alcoholism,  is  probably  the  result 
of  the  toxajmic  condition  as  well  as  of  the  encephahc 
change. 

Simple  meningitis  of  the  base  is  very  rare,  except  in  | 
association  with  timionr  or  some  bone  disease.  Optic  nemitis 
may  occui'  by  direct  propagation,  and  in  those  cases,  in  which 
the  disease  is  chronic  (as  in  Cases  1  and  4),  the  visible 
changes  in  the  disc  may  be  considerable  in  degree  and 
duration.  Basilar  meningitis  is,  however,  in  most  cases 
tubercular  or  syphilitic. 

Tubercular  Meningitis  :  Associated  Condition. — Tubercles 
of  the  choroid  may  now  and  then  be  found  in  tubercular 
meningitis,  and  furnish  valuable  diagnostic  information,  as  in 
Case  35.  But  their  occiuTence  is  rare,  and  they  are  much 
rarer,  as  Cohnheim  pointed  out,  in  tuberctdar  meningitis  than 
in  general  tuberculosis  without  meningitis.  Dr.  Heinzel*  never 
saw  them  in  forty-one  cases  of  tubercular  meningitis  which 
he  examined  with  the  ophthalmoscope,  and  the  case  figiu-ed 
(PI.  Xy.  1)  was  the  sole  instance  in  which  they  were  found 
in  twenty-six  cases  examined  by  Dr.  Garhck  at  the  Hospital 
for  Sick  Children. 

Consecutive  Changes. — A  peculiar  marbled  reflection  from 
the  retina  has  been  described  by  Leber  and  Hock,  occurring 
especially  along  the  neighbom-hood  of  the  veins.  They  have 
seen  it  in  conjimction  with  tubercles  of  the  choroid.  It  is 
not  due  to  nem-itis,  but  may  precede  the  latter.  Nevertheless, 
redness  of  the  disc  is  sometimes  observed  in  association  with 
this  reflection.  A  somewhat  similar  reflection,  chiefly  around 
the  disc,  has  been  described  by  Manz  as  the  most  frequent 
change.  He  associates  it  with  oedema  of  the  sheath  of  the 
optic  nerve.  It  is  no  doubt  due  to  a  slight  oedema  of  the 
retina  (compare  PI.  I.  3). 

Changes  in  the  optic  discs  of  more  considerable  degree  are, 
however,  present  in  tubercular  meningitis  in  such  a  proportion 
of  the  cases  as  to  constitute  a  very  important  s3anptom  of  the 
disease.    The  frequency  of  the  occurrence  has  been  variously 

*  '  Jahrbuch  fur  Kinderheilkunde,"  1875,  p.  334. 
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stated.  They  do  not  occur  in  the  rare  eases  in  which  the  tuher- 
ciilar  inflammation  is  confined  to  the  convexity  of  the  brain. 
In  the  cases  of  hasal  meningitis  changes  are,  in  some,  entirely 
ahsent.  Dr.  Garlick,*  of  twenty-six  cases  carefully  watched 
at  the  Children's  Hospital,  found  the  discs  normal  tlirough- 
out  in  five  ;  distinct  swelling  was  developed  in  about  half  the 
whole  number,  increased  redness  only  in  one  quarter,  and  in 
a  few  others  only  distension  of  veins.  In  many  of  these 
cases,  however,  the  changes  were  slight,  and  their  pathological 
character  was  recognizable  only  by  their  development  xmder 
observation.  It  is  probable,  then,  that  considerable  changes 
are  present  in  one  half  the  cases,  and  that  in  two-thirds  of  the 
remainder,  shght  alterations  will  be  found  if  the  discs  are 
watched  with  care  from  day  to  day.  The  occurrence  of  con- 
gestion and  oedema  of  the  disc  seems  to  be  especially  related 
to  the  occurrence  of  inflammation,  and  the  formation  of 
lymph,  in  the  anterior  part  of  the  base  about  the  chiasma  and 
the  optic  nerves. 

The  degree  of  change  is  rarely  great.  The  disc  becomes 
fiill-coloTU"ed  and  its  outlines  hazy.  Sometimes  this  and  dis- 
tended veins  constitute  the  only  morbid  appearance.  More 
often  swelhng,  with  undue  striation,  becomes  visible  to  direct 
examination,  and  the  edges  of  the  disc  gradually  cease  to  be 
recognizable.  The  disc  has  sometimes  a  reddish-grey  look. 
In  several  recent  cases  I  have  noted  that  the  colom'  of  the 
swollen  papillas  was  much  paler,  especially  on  examination  by 
the  indirect  method,  than  the  neuritis  of  cerebral  tmnour,  the 
aspect  suggesting  the  idea  of  a  subsiding  neui'itis  rather  than 
one  that  is  commencing,  and  this  in  cases  in  which  the  neuritis 
was  quite  recent.  The  nem'itis  rarely  passes  into  a  more  intense 
degree.  The  veins  are  often,  though  not  alwa^^s,  over-dis- 
tended from  the  first.  In  Dr.  Grarlick's  observations  their 
distension  was  especially  related  to  excess  of  subarachnoid  or 
ventricular  fluid.  Occasionally  white  Hues  along  the  sides  of 
the  vessels  are  unduly  conspicuous.  HiBmorrhages  are  rare. 
Sometimes  white  spots  are  seen  in  the  neighbovu-hood  of  the 

*  Paper  oomraunioated  to  the  Boyal  Medical  and  Cliirurgical  Society  in 
the  iDresent  session  (1878-9). 
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swollen  disc.  They  are  in  the  substance  of  the  retina,  and 
consist  of  an  accumulation  of  lymphoid  corpuscles  in  the 
nuclear  and  molecular  layers,  or  on  degeneration  of  nerve 
fibres.  They  may  readily  be  mistaken  for  tubercles  of  the 
choroid.  It  has  been  thought  that  they  are  of  the  nature  of 
tubercles,  and  they  have  accordingly  been  described  as  retinal 
tubercles,  but  very  similar  spots  are  seen  in  neuro-retinitis 
from  other  causes.  Occasionally  a  gauze-like  opacity  is  seen 
over  a  wide  area  of  the  retina,  with  scattered  white  poiuts  and 
flakes  (Heinzel).  Yery  rarely  retinal  htemorrhages  are 
associated  with  the  papillitis.* 

The  changes  which  occiu'  in  tubercular  meningitis  are 
always  double,  though  often  more  advanced  on  one  side  than 
on  the  other.  In  some  cases  the  excess  was  found  by  Dr. 
Grarlick  to  be  on  the  side  of  the  chief  cerebral  change,  but  in 
a  few  it  was  on  the  other  side.  In  most  cases  the  patients 
die  not  long  after  its  development.  It  is  doubtful  how  far  it 
aifects  vision.  Dr.  Clifford  Allbutt  believes  that  cases  of 
meningitis  often  recover,  the  nemitis  passing  away,  and  sight 
being  preserved  or  restored.  This  observation  is  supported  by 
two  cases  described  by  Dr.  Grarlick.  The  symptoms  were 
headache,  vomiting,  constipation,  irregular  pidse,  normal  tem- 
perature, and  the  development  of  ophthalmoscopic  changes 
under  observation.  In  both  cases  recovery  was  complete.  In 
another  case  observed  by  him  -an  increase  in  pulmonary  symp- 
toms was  attended  by  a  marked  decrease  in  the  cerebral 
sjrmptoms,  and  in  the  optic  changes,  for  five  days  before 
death. 

Cases  of  optic  nerve  atrophy  of  old-standing  are  occasionally 
seen  in  which  sight  was  lost  in  early  Hfe  with  acute  cerebral 
symptoms  very  like  that  of  an  attack  of  meningitis.  Several 
such  cases  have  been  related  by  Mr.  Hutchinson,  f  Incipient 
atrophy  was  noted  by  Heinzel  in  one  case  of  long  duration, 
and  in  two  others  he  observed  the  initial  stage  of  consecutive 
atrophy. 

The  neuritis  which  accompanies  tubercular  meningitis  was 

*  Heinzel,  loc.  cit.  p.  311,  Cases  6,  16,  19,  26. 
t  "Oph.  Hosp.  Eep."  v.  310  and  ix.  124, 


142 


MEDICAL  OPHTHALMOSCOPY. 


regarded  by  v.  Gfraefe  as  alTording  the  typical  example  of 
descending  neuritis,  the  inflammation  passing  directly  from 
the  membranes  to  the  optic  nerves.  "With  this  my  own 
experience  accords.  In  some  cases  the  existence  of  inflamma- 
tion in  the  trunk  of  the  nerve  is  obvious  on  naked  eye 
examination.  The  nerve  is  swollen,  softened,  and  reddened. 
In  most  cases  it  may  be  demonstrated  by  microscopical 
examination. 

But  the  discovery  that  the  ox^tic  sheath  is  often  distended 
with  fluid,  just  as  in  the  neuritis  of  tumour,  has  led  Manz  and 
Leber  to  the  conclusion  that  the  neuritis  of  meningitis  is 
probably  produced  in  the  same  manner  as  that  which  they 
assume  to  occur  in  cerebral  tumour,  viz.  :  the  increase  of 
intra-cranial  pressure  forcing  the  subarachnoid  fluid  into  the 
sheath,  and  so  constricting  the  end  of  the  nerve.  There  is, 
however,  no  correspondence  in  these  cases  between  the  occm^- 
rence  of  neuritis,  the  existence  of  increased  intra-cranial  pres- 
sure, and  the  distension  of  the  sheath.  The  latter  is  probably 
related  solely  to  an  increase  of  the  subarachnoid  fluid,  without 
which  even  great  distension  of  the  ventricles  not  only  does  not 
cause  dropsy  of  the  sheath,  but  may  even  remove  it.*  For 
the  settlement  of  the  question  more  facts  are  needed  regarding 
the  relation  of  the  supposed  factors,  and  especially  regarding 
the  microscopical  evidence  of  a  descending  neuritis. 

In  a  considerable  number  of  cases  the  symptoms  of 
meningitis  are  distinct  before  the  ocular  changes  are 
developed.  In  such  cases  the  ophthalmoscope  corroborates 
rather  than  assists  the  diagnosis.  But  in  some  cases  the 
cerebral  symptoms  are  latent  or  dubious,  and  in  these  the 
examination  of  the  eyes  may  afford  very  valuable  help,  and 
it  is  probable  that  it  would  do  so  in  at  least  one-third  of  the 
cases.  Of  the  twenty-six  cases  watched  by  Dr.  GrarHck,  the 
ophthalmoscope  was  of  real  diagnostic  assistance  in  six,  and 
probably  would  have  been  so  in  a  larger  number  had  earlier 
examination  been  practicable.  In  one  case,  which  lasted 
twenty-six  days,  the  symptoms  were  indefinite  imtil  the 
ninteenth  day,  whereas  on  the  fourteenth  day  the  ophthabno- 

*  For  an  instance  of  this  effect  in  cerebral  tumour  see  Case  21. 
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scopic  changes  were  so  unmistakable  that  the  diagnosis  of 
meningitis  was  confidently  made.  In  another  case,  ophthalmo- 
scopic changes  were  distinct  on  the  ninth  day,  the  symptoms 
were  diagnostic  only  on  the  fifteenth  day,  the  patient  dying 
on  the  twentieth  day.  In  both  these  cases,  the  changes  about 
the  optic  commissure  were  much  more  marked  than  those 
elsewhere. 

Duiing  the  course  of  meningitis  a  diminution  of  the  cerebral 
symptoms  may  be  accompanied  by  a  diminution  in  the  ocular 
changes. 

Syphilitic  Meningitis. — Syphilitic  meningitis  may  be 
associated  with  the  ocular  signs  of  syphilis,  and  may  cause 
optic  neuritis.  When  localized  at  the  base  the  signs  are  similar 
to  those  of  tubercular  meningitis,  but  more  chronic  in  course 
and  more  considerable  in  degree.  When  localized  in  the 
convexity,  ocular  symptoms  may  be  entirely  absent.  If 
the  case  is  not  subjected  to  proper  treatment,  and  local  chronic 
meningitis  persists,  the  disc  may  pass  into  a  condition  of 
intense  neuritis,  similar  to  that  which  is  seen  in  cerebral 
tumour,  as  in  the  disc  shown  in  its  later  stage  as  PL  II.  1 
(Case  2). 

Epidemic  Cerebro-Spinal  Meningitis. — Optic  netu-itis 
may  occur,  although  it  is  rare.  Schirmer  found  it  in  only  one 
of  twenty-seven  cases  examined.  A  purulent  irido-choroiditis 
is  much  more  frequent. 

Traumatic  Meningitis  often  causes  ophthalmoscopic 
changes,  of  which  an  instance  is  shown  in  PI.  III.  5,  a  case 
in  which  fever,  delirium,  and  convulsions  succeeded  a  fall  on 
the  head.  The  neuritis  subsided  with  the  symptoms.  (These 
cases  are  considered  farther  on— "Injuries  to  the  Nervous 
System.") 

Diseases  op  the  Cranial  Bones. 

Caries. — In  caries  of  the  sphenoid  bone,  or  suppuration  be- 
neath the  periosteum,  the  inflammation  may  extend  to  the  optic 
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nerve,  damaging  it,  and  causing  simple  atrophy,  or,  descending 
the  nerve,  may  produce  intra-ocular  nciuitis.  The  disc  shown  in 
PI.  III.  2  (Case  I,  appended),  is  an  illustration  of  this  effect. 
The  damage  to  the  nerve  was  just  in  front  of  the  chiasma ; 
the  neuritis  coincided  in  onset  with  an  increase  in  local 
symptoms,  which  ended  in  an  attack  of  meningitis,  from 
which  the  patient  died.  When  the  drawing  was  made,  the 
neuritis  was  confined  to  the  eye  corresponding  to  the  damaged 
nerve ;  soon  after  the  onset  of  the  meningitis,  a  day  or  two 
later,  similar  neuritis  made  its  appearance  in  the  other 
eye.  In  this  case  there  was  no  change  in  the  sheath  of  the 
nerve.  In  a  case  recorded  by  Homer,  of  caries  of  the 
sphenoid,  the  sheath  of  the  optic  nerve  was  distended  by 
purident  material  as  far  as  the  eyeball. 

Caries  of  the  bone,  at  a  distance  from  the  optic  nerves,  does 
not  cause  ophthalmoscopic  changes  imless  it  excites  meningitis 
or  cerebral  abscess. 

Thickening  of  the  Cranial  Bones. — Greneral  thicken- 
ing of  the  cranial  bones  may  cause  oj)tic  nem-itis  and  consecu- 
tive atrophy.  Nemitis,  with  great  swelling  of  the  papilla, 
was  present  in  a  case  of  this  description  in  the  Q,ueen  Square 
Hospital  under  the  care  of  Dr.  Buzzard.  The  general 
thickening  of  the  bones  of  the  skull  appeared  to  be  of  a  sub- 
inflammatory  character.  There  was  no  post-mortem  exami- 
nation, as  the  patient  recovered,  but  Michel  has  recorded  the 
case  of  a  boy  who  was  blinded  by  neuritis  and  consecutive 
atrophy  early  in  life,  and  who  died  set.  fifteen.  The  necropsy 
revealed  great  hyperostosis  of  the  bones  of  the  skidl,  by 
which  both  optic  foramina  were  considerably  naiTowed.  The 
optic  nerves  were  atrophied  from  the  chiasma  to  the  eye,  but 
the  orbital  portion  was  greatly  thickened  by  hyperplasia  of  the 
celkdar  tissue  in  the  subvaginal  space.  A  similar  case  has 
been  described  by  Manz,  in  which  the  tissue  between  the 
sheath  and  the  nerve  had  a  semi-gelatinous  aspect.  Michel 
explains  this  change,  by  assuming  that  the  narrowing  of 
the  foramen  leads  to  retention  within  the  sheath  of  lymphatic 
fluids,  which  cause  irritation. 
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In  other  cases,  similar  condition  of  bone,  exostoses,  &c., 
narrowing  tlie  optic  foramen,  have  caused  only  simple 
atrophy  of  the  optic  nerve. 

Diseases  of  the  Orbit. 

Inflammahrij  processes  in  the  orhU,  cellulitis,  as  in  facial 
erysipelas,  inflammation  at  the  back  of  the  orbit,  or  periosteal 
affections,  may  cause  either  simple  atrophy  or  neuritis  and 
consecutive  atrophy.  In  the  one  case,  the  nerve  is  simply 
compressed  by  the  inflammatory  products,  or,  if  inflamed,  the 
inflammation  is  localized.  Sight  is  lost  sometimes  very 
rapidly,  and  simple  secondary  atrophy  of  the  lower  portion 
of  the  nerve  results,  with  occasionally  ultimate  narrowing 
of  the  vessels  (Allbutt  and  Teale).  In  the  other  case,  the 
inflammation  is  commimicated  to  the  nerve,  and  descends 
along  it  to  the  eye,  or  inflammatory  processes  in  the  sheath 
lead  to  a  secondary  papillitis. 

Case  31  appended  (PI.  II.  3)  affords  an  example  of  the 
occmTence  of  simple  atrophy  of  the  nerve  due  to  this  cause. 
It  is  a  type  of  which  a*  good  many  cases  are  recorded  in 
medical  literature,*  in  which  loss  of  sight  of  one  eye  comes 
on  simultaneously  with  paralysis  of  all  the  ocular  muscles, 
sometimes  with  tenderness  on  pressing  the  eyeball  back  into 
the  orbit.  The  symptoms  have  been  ascribed  to  hcemorrhage 
(v.  Graefe)  or  inflammatory  mischief  (Baumeister)  at  the 
back  of  the  orbit.  In  the  case  illustrated,  the  cause  was 
almost  certainly  "  rheumatic  "  inflammatory  mischief,  for  the 
symptoms  came  on  suddenly,  with  much  pain,  after  exposui'e 
to  cold,  in  an  intensely  rheumatic  woman,  who  had  previously 
had  an  attack  of  "  rheumatic  "  paralysis  of  the  facial  nerve. 
The  paralysis  of  the  ocular  muscles  slowly  passed  away,  that 
of  the  optic  nerve  persisted,  and  the  disc  slowly  passed  into 
.atroj)hy  without  the  least  sign  of  nem-itis. 

A  very  similar  state  of  the  nerve  may  result  from  a  blow 

*•  those  recorded  by  v.  G-raefe,  "Arch.  f.  Ophth."  Bd.  i.  Ileft.  I, 
p.  424,  and  Baiuneister,  ibid,  Bd.  xix.  Heft.  2,  p,  264, 
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on  the  head  (Case  32).  These  conditions  are  considered 
farther  on  in  tlie  section  on  "  Injmies  to  the  Head." 

Tumours  in  the  Orbit. — A  tmnour  at  the  back  of  the  orhit 
or  of  the  optic  nerve,  may  cause  neui'itis  sucli  as  results  from 
intra-cranial  tumoiu-,  but  it  is  always  unilateral  and  com- 
monly associated  with  exophthalmos,  which  constitutes  the 
distinctive  sign  of  the  affection. 

Injuries  to  the  Head. 

Injuries  to  the  head,  blows,  falls,  &c.,  frequently  cause 
ocular  sjonptoms  and  often  very  marked  ophthalmoscopic 
signs.  The  forms  of  ocular  affection  are  of  several  varieties. 

1.  Damage  to,  or  loss  of  sight,  mthout  ophthalmoscopic 
changes,  or  with  very  shght  alterations — simple  congestion 
of  the  disc,  easily  overlooked.  This  may  result  from  blows 
on  the  anterior  portion  of  the  head.  In  many  cases  the 
mischief  is  probably  direct  damage  to  the  retina,  for  in  sHght 
cases  an  alteration  of  vision  has  been  noted  such  as  must  be 
ascribed  to  distui-bance  of  the  retinal  elements.  For  instance, 
in  a  case  recorded  by  Grosetti,  after  a  blow  on  one  angle 
of  the  orbit,  near  objects  appeared'  unduly  large,  and  there 
was  some  colour-blindness,  but  no  ophthalmoscopic  change. 

2.  Optic  neuritis  has  followed  injmies  to  the  head  in  many 
cases,  at  an  interval  of  a  few  days  or  weeks.  It  is  apparently 
due  to  secondary  results  of  injmy,  especially  to  meningitis 
(PL  III.  5),  less  commonly  to  traumatic  inflammatory  soften- 
ing of  the  brain  or  hernia  cerebri  (Case  50).  The  nemitis 
may  be  slight  or  considerable,  and  may  entail  loss  of  sight 
and  consecutive  atrophy.  "When  occmring  long  after  an  in- 
jury it  may  be  due  to  abscess  of  the  brain,  as  was  possibly 
the  case  in  a  patient  who  presented  double  papillitis  a  year 
after  a  violent  blow  from  an  exploded  shell,  over  one  eyebrow, 
causing  ultimately  necrosis  of  bone.* 

3.  Simple  atrophy  of  the  optic  nerves,  unilateral  or  bila- 
teral, may  result  from  injuries  which  damage  the  optic  nerves, 
directly  or  by  pressure  from  secondary  inflammation  ;  in 

*  Recorded  by  Boncour,  "Joum.  d'Ophth."  July,  1872, 
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some  eases  it  apparently  resiilts  from  simple  concussion  of  the 
nerves  and  retina.  An  example  of  this  condition  was  pre- 
sented by  Case  32  appended.  A  fall  on  the  right  side  of 
the  head  and  shoulder,  injming-  the  circumflex  nerve,  was 
followed  by  slow  grey  atrophy  of  the  right  optic  nerve.  In 
such  cases  sight  often  fails  some  time  before  the  ophthalmo- 
scopic signs  of  atrophy  are  apparent. 

Concussion  of  tlie  Brain  is  attended  by  no  ophthalmoscopic 
change.  Simple  concussion  of  the  nei-ve  and  retina  may, 
however,  as  just  stated,  cause  loss  of  sight  and  slow  atrophy. 

Contusion  and  Laceration  of  the  Brain  may  entail  optic 
nem-itis,  commonly  slight  in  degree,  although  sometimes 
marked,  with  increased  vascidarity,  and  redness  and  opacity  of 
the  adjacent  retina.  It  is  apparently  due,  in  some  cases,  to 
a  secondary  meningitis,  but  may  occur  from  the  direct  effect 
of  the  blow.  It  may  constitute  a  valuable  indication  of  the 
occuri'ence  of  greater  mischief  than  a  mere  concussion.  For 
instance,  in  a  case  recorded  by  Grazet,*  the  symptoms  of 
concussion  were  followed  by  neruitis  and  consecutive  atrophy, 
and  ten  weeks  after  the  injmy  a  necropsy  showed  two  foci 
of  red  softening  in  the  right  anterior  lobe  and  one  in  the 
corpus  callosum.  Panas  has  found  in  such  cases  distension  of 
the  sheath  of  the  nerve,  and  it  is  assumed,  on  the  Schmidt- 
Manz  theory,  that  thus  the  neuritis  is  produced,  but  this 
is  at  present  unproved. 

Fracture  of  the  S/aill. — Fracture  of  the  base  passing  through 
the  sphenoid  bone  may  cause  direct  damage  to  one  optic 
nerve  with  loss  of  sight  and  subsequent  neuritis  and  atrophy. 
When  neuritis  occurs  early,  dii-ect  damage  to  the  nerve  should 
be  suspected.  In  s^ich  cases  blood  is  sometimes  foimd  extra- 
vasated  into  the  sheath  of  the  optic  nerve,  and  oedema  of  the 
disc  with  retinal  extravasations  may  accompany  the  condition 
(Case  49).' 

Compression  of  the  Brain  may,  it  is  said,  be  attended  by 
changes  in  the  fundus  oculi — distension  of  the  retinal  veins, 
congestion  and  oedema  of  the  papilla.  Such  appearances  are, 
however,  certainly  rare. 

*  "  L'Un.  Med."  1805,  ii.  3,  No.  G3. 
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Traumatic  Meningitis  entails,  very  commonly,  oplithalmo- 
scopio  clianges  similar,  for  the  most  part,  to  those  which  are 
found  in  tubercnlar  meningitis.  Meningitis  often  results 
from  fracture  of  the  base  of  the  skull,  and  is  as  often  attended 
"with  nemdtis  as  is  tubercular  meningitis.  An  instance  of 
traumatic  mischief  with  neuritis  is  afforded  by  the  case 
figm-ed  in  PI.  III.  5.  The  nemitis  came  on  with  mental  dis- 
turbance and  convulsions,  following,  at  an  interval  of  a  week, 
a  fall  on  the  head.  The  change  was  slight  in  degree,  although 
very  distinct,  and  passed  away  soon  after  the  cerebral 
symptoms  subsided,  leaving  no  trace.  When  the  neuritis  is 
more  intense,  bhndness  may  result.  Hock*  has  described  the 
case  of  a  child  who  had  symptoms  of  meningitis  five  months 
after  a  fall  on  the  head.  Optic  neiuitis  ("  descending  ")  was 
fomid  with  the  ophthalmoscope,  sight  being  Httle  impau-ed. 
Four  years  later,  however,  the  child  was  healthy  but  bHnd, 
Avith  atrophy  of  both  optic  nerves.  In  other  cases  of  the  kind 
actual  meningitis  has  been  found.  The  nemitis  may  be  asso- 
ciated with  the  signs  of  mischief  at  the  base  of  the  brain, 
paralysis  of  ocular  muscles,  &c.  The  chronic  inflammatory 
consequences  of  an  injury  (chi'onic  meningitis,  inflammatory 
"  growths,"  &c.)  may  persist  and  progress  for  a  long  time, 
even  for  years,  as  in  Case  4  (PL  VI.  2),  in  which  meningeal 
growths,  apparentl}'"  the  result  of  chronic  inflammation,  were 
found  beneath  two  old  fractures  of  the  skull,  the  result  of 
injm'ies  received  several  years  previously,  and  at  the  base  the 
results  of  chronic  meningitis  damaging  the  arteries  (and 
causing  fatal  softening),  but  no  recent  change. 

Hernia  Cerebri,  resulting  from  fractm'e  of  the  skidl,  with 
loss  of  bone,  may  be  accompanied  with  neiu-itis,  as  in  Case  50. 

Necrosis  of  the  Cranial  Bones. — The  damage  to  bone  by 
injury  may  cause  necrosis  and  meningitis  or  abscess  of  the 
brain,  both  of  which  may  entail  inflammation  of  the  optic 
nerve.  As  Dr.  Hughlings  Jackson  has  pointed  out,  the  rela-. 
tion  of  the  symptoms  to  the  injiuy  ma}^  be  obscure  and 
unsuspected  by  the  patient  or  friends,  so  that  carefid  attention 

*  "  Oest.  Jahrb.  fiir  Pddiatrik,"  vol.  v.  1874,  p.  1.  "Nngel'a  Jalirosb." 
vol.  V.  p.  427. 
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should  be  paid  to  any  sign  of  in]  my,  such  as  puffy  swelling, 
&c.,  and  the  occurrence  of  a  blow  or  fall  should  be  carefully 
asked  about  in  all  cases  of  local  brain  disease. 

DISEASES  OF  THE  SPINAL  CORD. 
Acute  Inflammation. 

Primary  myelitis  and  spinal  meningitis  are,  as  a  rule, 
imattended  by  any  changes  in  the  fundus  oeuli.  The  only 
published  exceptions  to  the  rule  have  been  recorded  by  Dr. 
Chfford  Allbutt,  who  has  described  one  case  of  partial  atrophy 
of  the  discs  after  a  myelitis  of  the  dorsal  cord,  and  a  case  of 
chronic  myelitis  in  the  upper  dorsal  region,  with  tenderness 
at  the  second  dorsal  vertebra,  in  which  there  was  reddening 
of  the  discs,  and  so  much  effusion  that  the  edges  of  the  discs 
could  not  be  seen.  The  tint  afterwards  slowly  changed  to  grey, 
and  a  condition  of  partial  atrophy  persisted. 

Sclerosis  of  the  Cord. 

posterior  sclerosis  :  locomotor  ataxy. 

Atrophy  of  the  optic  nerves  is,  as  is  well  known,  frequent  in 
locomotor  ataxy.  In  what  proportion  of  the  cases  it  occurs  is 
difficult  to  say.  Ophthalmic  sm-geons  have  been  impressed 
with  its  frequency.  It  constitutes  a  large  proportion  of  the 
cases  of  simple  atrophy.  Charcot  believes  that  almost  all  cases 
of  so-called  simple  atroj)hy  idtimately  present  spinal  symptoms. 
But  we  must  not  infer  from  this  the  converse  proposition  that 
most  cases  of  ataxy  present  optic  nerve  atrophy.  No  statistics 
at  present  published  afford  any  guide,  because  cases  of  ataxy 
are  of  too  ordinary  a  character  to  obtain  publication,  and  the 
opportunity  for  seeing  cases  of  ataxy  on  a  sufficiently  large 
scale  to  afford  any  trustworthy  basis  for  statistics  is  rare. 
Moreover,  the  whole  history  of  a  case  is  necessary,  up  to  its 
close,  before  the  occurrence  of  optic  nerve  atrophy  can  be 
excluded. 
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My  own  experience,  mainly  at  the  National  Hospital  for 
tlie  Paralysed  and  Epileptic,  suggests  that  atrophy  of  the 
disc  is  not  nearly  so  common  in  ataxy  as  is  often  stated.  Out 
of  thirty  consecutive  cases,  only  three  presented  optic  nerve 
atrophy.  Caution  is  of  coui'se  necessary  in  drawing  an 
inference  from  this,  because  man}^  of  the  cases  were  only 
under  observation  for  a  short  period  of  their  history,  and  it 
is  possible  that  the  occurrence  of  atrophy  may  take  patients 
to  other  institutions.  Still,  from  these  cases  in  connection 
with  others  (not  included  in  the  above),  and  which  I  ha-^^e 
been  able  to  watch  for  a  long  period— some  of  them  imtil 
death — I  do  not  think  that  optic  nerve  atrophy  occvirs  in  more 
than  fifteen  per  cent,  of  ataxics.  When  it  does  occur,  it  is 
more  frequently  an  early  than  a  late  symptom,  occmTing 
before  rather  than  after  the  difficulty  in  walking  has 
become  considerable.  Wlien  sight  is  lost,  the  inco-ordina- 
tion  is  greatly  increased — the  condition  which  the  physician 
employs  as  a  test  to  exaggerate  the  difficulty,  the  mthdi-awal 
of  the  guiding  visual  sensation,  being  permanent.  But  ad- 
vanced atrophy  is  often  seen  in  cases  in  which  the  ataxic 
symptoms  are,  even  as  increased  by  the  bh'ndness,  so  slight  that 
a  careful  investigation  is  necessary  to  discover  them.  Blind 
peoj^le  often  walk  in  a  more  or  less  hesitating  and  uncertain 
.  manner,  and  the  imcertainty  of  slight  ataxy  is  easily  attributed 
to  the  blindness.  Inquiry,  however,  elicits  other  symptoms, 
as  pains  in  the  limbs,  especially  "  lightning  pains,"  and  loss  of 
sexual  power,  and  carefid  observation  of  the  gait  shows  an 
unsteadiness  in  turning,  and  in  standing  with  the  feet,  toes 
and  heels,  close  together.  It  is,  however,  well  kno^^^l  that 
the  atrophy  may  occur  before  any  obvious  sjonptoms  refer- 
able to  the  cord.  One  extreme  instance  of  this  early  atrophy 
has  come  under  my  own  observation,  in  which  the  atrophy 
of  the  discs]  was  complete,  and  vision  lost  for  twenty  years 
before  the  first  symptoms  of  ataxy  showed  themselves.  But 
in  many  such  cases  the  loss  of  the  "  Imee  reflex,"  *  an  early 
symptom  in  ataxy  to  which  AVestphal  abroad,  and  Grainger 

*  I.e.,  the  normal  jerk  of  the  leg  when  the  patella  tendon  is  struck,  the 
leg  being  in  a  position  in  which  it  is  free  to  move.  The  most  convenient 
posture  is  with  one  thigh  placed  across  the  other,  or  (especially  in  stout 
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Stewart  and  Buzzard  in  this  comitry,  have  drawn  special 
attention,  precedes  other  symptoms,  and  if  looked  for  will 
often  be  foimd  to  co-exist,  with  optic  nerve  atrophy  when 
other  symptoms  of  ataxy  are  absent.  A  very  marked  ex- 
ample of  the  same  relation,  in  which  the  atrophy  existed  for 
fifteen  years,  associated  only  with  lightning  pains  and  loss 
of  the  knee  reflex,  has  been  related  by  Dr.  Bnzzard.*  An 
instance  of  the  occm-rence  of  atrophy  when  the  spinal  symp- 
toms are  very  sHght  is  afforded  by  Case  33. 

"When  the  atrophy  is  advanced,  the  optic  discs  are  usually 
grey,  even  to  indirect  examination,  and  to  direct  examination 
very  grey  and  mottled,  the  meshes  of  the  lamina  cribrosa  dis- 
tinct, the  excavation  considerable,  the  edges  sharp  and  clear, 
the  sclerotic  ring  distinct.  To  ordinary  daylight  the  tint  is  a 
greenish  grey ;  to  gaslight  a  bluish  or  iron  grey.  Its  charac- 
ters are  shoAvn  in  PL  II.  6.  Less  commonly,  the  discs  appear 
white  to  the  indirect  method  of  examination,  but  a  grey  mottling 
can  always  be  seen  with  the  direct  method.  The  vessels  usually 
are  of  the  normal  size.  The  grey  disc  and  normal  vessels 
have  been  supposed  to  be  pectdiar  to  this  form  of  atrophy,  but 
this  is  incorrect.  The  disc  in  atrophy  from  post-orbital  pres- 
sure on  the  nerve,  such  as  that  shown  in  PL  II.  3  (Case  31), 
may  present  exactly  the  characters  of  the  atrophy  of  ataxy. 

A  stage  of  hyperismia,  "  clu"onic  optic  ne^uitis,"  has  been 
described  by  Dr.  Clifford  Allbutt  as  sometimes  preceding 
the  atrophy,  but  the  occm-rence  of  this  condition  has  not  been 
confirmed  by  other  observers,  I  have  frequently  looked  for 
it,  but  without  success. 

The  anatomical  characters  of  the  atrophy  have  been  abeady 
described  (p.  95).  The  trunk  of  the  optic  nerve  is  commonly 
nearly  normal  in  size,  but  is  grey  and  semi-translucent.  The 
grey  degeneration  may  stop  at  the  chiasma,  but  often,  as 

persons)  with  the  thigh  resting  justahove  the  Imee  on  the  observer's  aim,  his 
hand  being  phiced  on  the  other/  leg.  The  leg  which  is  tested  should  depend 
not  qnito  vertically.  In  commencing  ataxy  no  jerk  occurs.  It  must  not 
be  hastily  inferred,  however,  from  the  occurrence  of  the  jerk,  that  the 
atrophy  is  imoonnected  with  disease  of  the  cord,  because  lateral  sclerosis, 
in  which  there  is  an  excess  of  the  knee  reflex,  may,  in  rare  cases,  be 
accompanied  by  optic  nerve  atrophy. 
*  "Brain,"  No.  II.  1878,  p.  168. 
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Tlirek  pointed  out,  involves  also  the  optic  ti\acts,  and  can  be 
traced  to  the  external  corpora  genicidata.  The  microscopical 
investigations  (of  Leber  especially)  have  shown  that  tlie  change 
in  the  nerve  consists  of  an  increase  in  the  interstitial  tissue,  and 
sometimes  the  foi-mation  of  translucent  colloidal  tissue  around 
the  vessels  as  in  PI.  XVI.  5,  together  with  a  wasting  of  the 
nerve  fibres.  The  histological  resemblance  to  the  change  in 
the  posterior  coltmins  is  not  so  close  as  has  been  asserted. 
Charcot  has  suggested  that  the  change  commences  in  tlio 
nerve  fibres,  and  is  essentially  parenchymatous,  and  the  view 
has  much  probability,  but  it  rests  on  the  clinical  rather  than 
histological  evidence. 

The  affection  is  usually  bilateral,  although  often  more 
advanced  in  one  eye  than  in  the  other.  In  rare  cases,  one  eye 
may  be  much  affected,  and  the  other  very  httle. 

Symptoms. — The  afi'ection  of  sight  is  characterized,  very 
uniformly,  by  a  progressive  peripheral  defect  in  the  field  of 
vision,  especially  extensive  on  the  outer  side  (Forster).  It  pro- 
gresses imtil  only  a  small  portion  is  left,  situated  to  the  inner 
side  of  the  blind  spot  and  enclosing  the  fixing  point.  "  Central 
vision  may  be  little  impaired  even  after  the  peripheral  defect 
has  become  very  great.  When  the  actdty  of  vision  is  thus  pre- 
served, patients  may,  for  a  long  time,  be  imaware  of  the  affec- 
tion of  sight,  imtil  indeed  the  field  is  greatly  reduced.  Some- 
times a  sector-like  defect  occiu'S,  which,  according  to  Fcirster, 
always  has  its  apex  at  the  blind  spot,  never  at  the  fixing  point. 

Colour  blindness  is  frequent,  and  is  almost  always  an  eaily 
symptom,  as  Galezowski  and  Charcot  have  rightly  insisted. 
The  first  change  is  commonly  a  loss  of  perception  of  green, 
then  of  red  (see  p.  98).  It  is  this  early  affection  of  perception 
of  colour  vision  which  affords  the  strongest  evidence  of  the 
commencement  of  the  atrophic  process  in  the  nerve  elements 
and  not  in  the  interstitial  tissue.*  There  is  occasionally  a 
peculiar  sensitiveness  to  bright  light,  and  the  defect  in  the 
field  may  at  first  be  more  percej)tible  in  a  bright  than  in  a 
dim  light,  and  the  latter  is  preferred  by  the  patient. 

*  Charcot,  "Lemons  sur  los  Malurlies  du  Syst.  Ncrv."  Abadic,  "  Anu. 
d'Oculistique,"  1878.    Lebris,  "  These  do  Paris,"  1878. 
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The  inanuer  in  whicli  the  atrophy  often  precedes 
the  symptoms  of  spinal  mischief  points  to  the  mntnal 
independence  of  the  two  affections,  Avhatever  may  be  then- 
relation  to  a  common  cause.  Anatomy  corroborates  this 
conclnsion,  for  in  cases  in  which  both  posterior  coliunns 
and  optic  nerves  are  affected,  no  anatomical  continuity  of 
degeneration  can  be  traced.  At  first  the  degeneration  is 
confined  to  the  optic  nerve,  in  which  it  evidently  begins. 
The  two  are  thus  not  parts  of  a  progressive  degeneration, 
but  are  an  example  of  the  independent  simultaneous  affection 
of  parts  exposed  to  the  action  of  a  common  cause,  of  the 
natiu-e  of  which  we  are  at  present  ignorant. 

The  course  of  the  optic  nerve  atrophy  is  very  like  that  of 
the  cord  degeneration.  Recovery,  if  ever  observed,  is  indeed 
a  still  rarer  event  than  in  the  ataxy.  The  interference  with 
the  function  of  the  posterior  colimins  of  the  cord  may,  in  a 
recent  case,  be  out  of  proportion  to  structui^al  change,  but  in 
the  eye  this  is  rare,  and  the  structural  change  is  that  on 
which  om'  prognosis  is  based.  At  the  same  time,  an  arrest 
of  progress  is  sometimes  obtained,  as  it  is  in  the  ataxy. 
Although  ultimately  almost  all  cases  increase,  yet  the  pro- 
gress is  often  very  slow,  and  many  years  may  pass  before  even 
a  small  field  is  finally  lost.  The  perimeter  affords  valuable 
aid  in  estimating  changes,  which  patients  are  apt  to  regard 
too  favourably. 

LATERAL  SCLEROSIS. 

Ophthalmic  changes  are  very  rare  in  cases  which  present 
the  symptoms  of  primary  lateral  sclerosis  of  the  cord.  In 
one  or  two  cases,  however,  I  have  seen  grey  atrophy  slowly 
supervene,  similar  in  character  to  that  met  with  in  locomotor 
ataxy.  One  such  case  is  appended  (Case  34).  In  another 
case,  a  gu-1  in  which  it  was  well  marked,  the  sjanptoms 
were  of  combined  lateral  and  insular  sclerosis. 

INSULAR  (disseminated)  SCLEROSIS. 

Amblyopia   occasionally  occurs  in   insidar  sclerosis  of 
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the  braiu  or  cord,  but  very  rarely  goes  on  to  complete 
loss  of  sight.  It  is  often  unattended  by  the  ophthalmo- 
scopic signs  of  atrophy ;  the  examination  is  frequently  diffi- 
cult on  account  of  the  associated  nystagmus.  In  such  cases 
the  optic  nerves  may  be  found  to  be  occupied  by  patches 
of  sclerosis,  similar  to  those  which  occur  elsewhere.*  The 
nerve  fibres  passing  through  are  not  destroyed,  their  axis 
cylinders  persist,  and  retain  impaired  functional  poAver, 
although  theu-  medullary  sheath  may  disappear. 

Occasionally,  however,  atrophy  of  the  optic  nerves  is 
observed  in  this  affection  quite  similar  in  its  character  to 
that  seen  in  ataxy,  attended  by  a  similar  loss  of  vision, 
progressing  to  complete  blindness,  f  An  instance  of  this 
is  afforded  by  Case  34rf,  appended. 

Caries  of  the  Spine. 

Caries  of  the  spine  in  the  dorsal  region  is  unattended  by 
ocular  changes.  Bull+  has  recorded  an  examination  of  fifty 
cases,  but  the  changes  he  met  with,  confessedly  rare,  are  of 
doubtful  pathological  character,  being  confined  to  fulness  of 
the  retinal  vessels,  and  sometimes  dilatation  of  the  capillaries 
of  the  disc.  When  the  caries  is  in  the  cer-sdcal  region, 
marked  congestion  of  the  disc  has  been  described.  In  one 
case  under  my  own  observation  the  discs  were  red,  and  there 
was  much  white  tissue  about  the  vessels,  very  conspicuous 
against  the  red  disc  (as  in  PI.  I.  2),  but  the  margins  of 
the  side  were  quite  clear  and  the  pathological  natm'e  of 
the  appearance  was  somewhat  doubtful.  Abadie§  has 
recorded  a  case  in  which  atrophy  of  the  optic  nerves  super- 
vened, and  attributes  it  to  meningitis  ascending  to  the  base 
of  the  brain,  of  which,  however,  there  was  no  other  evidence. 

*  Charcot,  ''Lemons  sur  Ics  Maladies  du  S3'^st6me  Nen'eux,"  t.  i.  p. 
206. 

t  MagTian,  "Arch,  do  Physiologic,"  t.  ii.  p.  7G5.     LioixvUlc,  "Me- 
moirca  de  la  Soc.  de  Biologic,"  1868,  p.  231. 
J  "Am.  Journal  of  Med.  Science,"  July,  1875. 
J  "Bull,  de  la  Soc.  de  Chir."  Jan.  12,  1876. 
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Injuries  to  the  Spine. 

The  subject  of  tlie  changes  in  the  optic  discs  in  spinal 
injuries  has  received  a  large  amount  of  attention  in  conse- 
quence of  the  prominence  which  "railway  cases"  have  given 
to  tliis  class  of  accident.  In  its  scientific  relations  the  sub- 
ject has  not  escaped  the  sinister  influence  which  litigation 
exercises  on  the  investigation  of  facts,  and  there  is  no  doubt 
that  the  pathological  nature  of  many  of  the  appearances 
described  in  these  cases  has  been  the  result  of  an  affection  of 
the  mind  of  the  observer,  rather  than  of  the  eye  observed. 
Still,  it  seems  well  estabhshed  that  in  some  cases  of  spinal 
injury  ocular  changes  supervene,  and  the  observations  of 
Clifford  Allbutt  especially  show  that  they  occm-  with  greater 
frequency  the  higher  up  the  injm-y  is.  The  changes  are 
those  of  simple  congestion,  congestion  with  oedema,  and  slight 
nemitis,  uniform  redness  of  the  disc,  and  conceahnent  of  the 
outlines  so  that  the  position  of  the  disc  may  idtimately  be 
recognized  only  by  the  convergence  of  the  vessels.  In  one 
case  a  "  dafl'odil  colour  "  was  described.  Sight  is  a  httle,  but 
not  much,  affected,  and  the  condition,  which  is  of  slow  onset 
and  course  (coming  on  some  weeks  after  the  injury),  usually 
passes  away.  A  remarkable  case  of  this  kind  has  been 
described  by  Thorowgood.*  A  gui,  set.  twelve,  after  a  blow 
on  the  lower  part  of  the  back,  complained  of  pain  and  tender- 
ness at  the  neck,  with  muscular  stiffness.  A  week  after  this 
some  dimness  of  sight  came  on  and  increased,  until  five  weeks 
after  the  blow  sight  was  lost,  and  well-marked-  optic  nemitis 
was  found.  Leeches  and  mercmy  were  employed,  and  the 
discs  and  sight  recovered  completely. 

It  has  been  supposed  (especially  by  Mr.  Wharton  Jones) 
that  a  distm-bance  of  the  sympathetic  is  the  cause  of  the 
ocular  symptoms  in  spinal  injury.  In  cases  of  actual  disease 
of  the  sympathetic,  however,  no  ophthalmoscopic  change  has 
been  found  (Ilughlings  Jackson,  Eiegel,  and  Jolly).  Dr. 
Allbutt  suggests  that  they  may  be  the  result  of  "  meningeal 
irritation  "  passing  up  to  the  base  of  the  brain,  but  other 
evidence  of  such  irritation  has  not  been  recognized. 

♦  "  Clin.  Trans."  viii.  1875,  p.  80. 
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FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM. 
Exophthalmic  Goitiie. 

The  conspicuous  ocular  symptoms  -wliich  fonii  part  of 
Grraves'  disease  might  lead  to  the  expectation  that  changes  in 
the  fundus  oculi  would  be  found  in  that  affection.  As  a  rule, 
however,  it  is  not  so.  The  prominence  of  the  eyeballs  does 
not  lead  to  any  alteration  in  the  optic  nerve.  The  retinal 
arteries  participate  in  the  general  arterial  dilatation,  which 
occui's  so  uniformly  in  the  disease,  and  is  ascribed  to  a 
paralysis  of  the  sympathetic  vaso-motor  fibres.  The  arteries 
are  larger  than  normal,  and  when  their  course  is  favom-able 
for  their  comparison  with  the  veins,  the  two  may  be  observed 
to  be  nearly  equal  in  size,  clearly  in  consequence  of  arterial 
dilatation.  The  strong  pulsation  which  occurs  in  the  arteries 
of  the  head  and  neck,  in  consequence  of  their  dilatation,  and 
of  the  excited  action  of  the  heart,  may  be  "vdsible  in  the 
retina  as  a  spontaneous  arterial  pulsation,  as  Becker  fii-st 
pointed  out. 

Chokea. 

Embolism  of  the  central  artery  of  the  retina  is  an  ex- 
tremely rare  residt  of  the  endocarditis,  which  is  generally 
foimd  (post-mortem)  to  be  associated  with  the  disease  in 
severe  cases.  Only  two  instances  have  been  recorded ;  the 
best  marked  case  is  that  of  Swanzy,  of  DubHn.*  The 
embohsm  occmTed  at  the  time  of  the  commencement  of  the 
chorea,  and  was  in  the  left  eye.  The  chorea  was  most  severe 
on  the  left  side.  The  state  of  the  heart  is  not  mentioned. 
The  other  case  is  recorded  by  Forster,  but  was  not  seen  imtil 
some  time  after  its  occmTcnce.  The  patient,  a  child,  had 
suffered  from  chorea  for  some  years,  and  dimng  the  chorea 
had  lost  the  sight  of  one  ej^e.  The  disc  was  atrophied,  and 
the  arteries  very  small. 

It  is  probable  that  double  optic  neuritis,  slight  in  degree, 
may,  in  rare  instances,  occur  during  the  height  of  the  chorea, 

*  "R.  L.  Ophtli.  Hosp.  Bep."  viii.  181. 
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just  as  it  does  in  other  diseases  attended  with  intense  func- 
tional distm-hance  of  the  brain.  Snch  a  condition  was  seen 
by  Dr.  Hughlings  Jackson  in  a  case  of  hemichorea,  right- 
sided.  When  first  observed  the  discs  were  hyperEemic,  badly 
margined,  the  veins  large  and  irregular.  The  change  was 
most  marked  in  the  left  eye.  The  appeai-ance  increased  with 
the  chorea,  and  disappeared  with  recovery.  In  the  only  case 
of  chorea  in  which  I  found  optic  neimtis  the  change  Avas 
distinctly  due  to  albiuninima.  "Whether  any  influence  can 
be  ascribed  to  the  cerebral  disease  is  doubtfid.  Bouchiit  has 
fio-m-ed  white  exudation  on  and  about  the  disc  in  a  case  of 
severe  chorea,  third  attack. 

Neuralgia  and  Migraine. 

Occasionally  atrophy  of  the  optic  nerve  has  been  observed 
in  cases  of  severe  neuralgia.  Its  origin  is  obscure.  Tem- 
-  porary  amaurosis,  supposed  to  be  reflex,"  is  more  common. 
The  transient  disturbances  of  sight,  temporary  amaurosis, 
hemiopia,  &c.,  which  accompany  migraine  are  well  known'. 
Now  and  then  atrophy  of  the  optic  nerve  has  been  observed 
to  follow  repeated  attacks,  and  Mr.  Hutchinson  has  associated 
the  three  symptoms  of  migraine,  amam-osis,  and  xanthelasma. 
It  is  probable  that  severe  nemalgia  of  the  fifth  nerve  may 
induce  glaucoma.  It  has  been  proved  that  ii'ritation  of  the 
fifth  nerve  may  increase  the  intra-ocular  tension,*  and 
Abadie  has  recorded  a  case  in  which  the  glaucoma  appeared 
to  be  due  to  this  cause. 

Idiopathic  Epilepsy. 

Inttr-paroxyHinal  State. — In  idiopathic  epilepsy  the  appear- 
ance of  the  fundus  oculi  between  the  paroxysms  is,  as  a  rule, 
normal.  Some  observers  have  described  changes  in  the  optic 
discs,  and  increased  vascularity,  distended  retinal  vessels,  and 
the  like.  I  have  examined  very  carefully  about  a  thousand 
epileptics,  and  have  found  that  in  most  cases  every  character 

*  Hippel  and  Grunhngen,  "Arch.  f.  Ophth."  vols.  xiv.  nud  xvi. 
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of  the  fimdus  was  such  as  is  presented  hy  persons  not 
epileptic.  Now  and  then  an  unduly  red  disc  is  to  be  seen, 
but  not  more  frequently  than  in  persons  not  epileptic,  and  in 
most  cases  it  is  expHcable  by  the  ocular  conditions — a  point 
too  little  attended  to  in  medical  ophthalmoscopy.  The  only 
deviation  from  the  normal  state  of  the  fundus  which  has 
seemed  to  me  frequent,  is  an  imusual  equality  in  size  of 
the  retinal  arteries  and  veins.  The  latter  are  not,  as  a  rule, 
larger  than  normal,  and  the  arteries  appear  as  if  large  from 
a  lax  state  of  wall.  Spontaneous  pulsation  in  the  veins  has 
been  described  by  Kostl  and  Niemetschek*  as  especially 
frequent  in  epileptics :  it  is  certainly  not  more  frequent  in 
them  than  in  individuals  who  are  not  epileptic. 

During  the  paroxysm  the  appearance  of  the  fundus  has  been 
described  variously  by  different  observers.  For  ob~sdous  reasons, 
the  difficulties  in  the  examination  are  great,  and  opportunities 
are  rare.  The  only  change  which  seems  well  estabhshed,  is 
that  the  retinal  vems,  during  the  stage  of  hvidity,  become 
much  distended.  Regarding  the  state  of  the  arteries,  there 
is  considerable  doubt.  On  theoretical  groimds,  because 
contraction  of  the  cerebral  arteries  is  supposed  to  be  the 
immediate  cause  of  a  fit,  it  has  been  expected  that  contraction 
of  the  retinal  arteries  would  also  be  seen,  and  De  Wecker  has 
described  a  sensible  diminution  in  the  size  of  the  ai*teries 
during  this  pallor,  but  Kostl  and  Niemetschek  thought  that 
they  recognized  in  one  case  dilatation  of  the  arteries  duruig 
an  attack.  Observation,  however,  of  the  size  of  the  vessels 
by  the  indirect  method,  is  of  small  value. 

In  a  case  of  convulsions  from  meningeal  hremorrhage,  in 
which  there  was,  however,  no  initial  pallor  of  face,  I  was  once 
able  to  keep  a  retinal  artery  and  vein  under  ^dew  tlu-ough  the 
whole  of  a  severe  fit,  from  before  its  commencement  until  after 
its  close.  The  retinal  artery  throughout  presented  not  the 
slightest  change  in  size.  During  the  stage  of  li-vddity,  the 
vein  became  large  and  dark.f  In  a  case  of  chronic  local 
meningitis  of  the  motor  region  of  the  left  hemisj)here  (Case  2), 
by  galvanizing  the  region  of  the  cervical  sjanpathetic,  I  was 

*■  "  PragcrVicrteljahrcschr."  vols.  cvi.  and  cvii.      t  "  Lancet,"  1875,  ii.  655. 
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able  to  produce  the  aura  Avith  which  the  fits  commenced,  and 
once  watched  the  retinal  vessels  by  the  direct  method  dm-ing 
the  operation,  but  no  change  in  their  calibre  was  to  be 
observed,  although  the  am^a  was  so  intense  as  almost  to  pass 
into  a  fit.  Dr.  Allbutt,  during  a  fit,  has  observed  pallor  of 
the  discs,  and  a  similar  condition  has  been  seen  by  Dr.  Hugh- 
lings  Jackson  and  Dr.  Ai-hdge,*  immediately  after  a  fit,  in 
several  cases.  During  an  attack  of  epileptiform  amam-osis, 
Dr.  Jackson  failed  to  see  any  change  in  the  fundus  which  he 
was  at  the  time  comparing  with  a  drawing  of  it.  After  a 
second  attack  the  veins  appeared  a  little  paler  than  before. t 
I  have  repeatedly  examined  patients  immediately  after  fits, 
but  mthout  being  able  to  satisfy  myself  that  there  was  any 
difference  fi'om  the  appearance  of  their  discs  and  vessels  at 
other  times. 

In  cases  of  epilepsy  in  which  the  fits  were  freqiient,  Dr. 
Allbutt  has  seen  hyperoemia  of  the  discs,  and  even  some  exu- 
dation into  them.  As  a  Tule,  my  own  observations  have  given 
quite  negative  results.  In  one  case,  however,  I  met  with 
marked  changes  in  the  discs,  developed  under  observation 
during  a  series  of  exceedingly  severe  convulsive  attacks,  recur- 
ring at  short  intervals  for  several  days.  The  patient  was  a 
young  man,  and  the  convulsions  were  of  the  kind  best  de- 
scribed by  the  term  "  co-ordinated,"  which  some  would  term 
hystero-epilex^tic — paroxysms  of  struggling,  arching  of  back, 
throAving  about  of  head  and  limbs,  so  intense  that  the  united 
strength  of  three  or  fom-  persons  was  required  to  keep  the 
man  in  bed.  They  were  accompanied  by  loss  of  conscious- 
ness. Bromide  and  other  remedies  produced  no  effect,  and 
the  convidsions  continuing  unabated  until  ice  was  applied  to 
the  cervical  spine,  when  the  attacks  at  once  ceased.  The 
optic  discs,  after  some  days  of  convulsion,  became  reddened  and 
veiled,  so  that  their  edges  were  quite  invisible,  and  there  was 
distinct  swelling.  After  the  cessation  of  the  fits  the  discs 
gradually  resumed  their  nonnal  appearance.  Tliis  patient, 
about  thi-ee  months  later,  died,  after  a  series  of  true  epilepti- 

*  "West  Riding  Asylum  Reports,"  vol.  i. 
t  "Lancet,"  Feb.  17,  1874. 
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form  conAailsions  beginning  in  the  left  hand.  Post-mortem, 
no  trace  of  disease  was  visible  in  the  brain  to  naked  eye 
examination. 

It  might  be  expected  that  the  retinal  vessels  would  often 
give  ^vay  dming  the  violent  venous  stasis  of  an  epileptic  fit, 
just  as  do  those  of  the  conjunctiva.  As  already  stated,  retinal 
hcemorrhage  is  rarely  observed  imder  the  circumstances,  no 
doubt  on  account  of  the  suppoi-t  afforded  to  the  walls  of  the 
vessels  by  the  intra-ocular  tension. 

It  must  be  remembered  that  many  cases  of  apparcntlj- 
idiopathic  epilepsy  may  present"  traces  of  old  optic  neuritis  or 
choroiditis — indicative,  the  former  certainlj^,  the  latter  pro- 
bably, that  the  convulsions  originated  in  organic  brain 
disease  ;  the  choroiditis  indicating  former  syphilis.  .Traces  of 
old  optic  neuritis  are  especially  common  in  cases  of  epilepsy 
due  to  blows  on  the  head.  It  must  also  be  remembered  that 
chronic  convulsions  resembling  idiopathic  epilepsy  may  occur 
in  the  subjects  of  lead-poisoning  and  chronic  renal  disease,  in 
each  of  which  simple  02')tic  pajiillitis  may  be  present. 

Hystkria. 

Although  functional  distm-banccs  of  sight  (single  or  double 
amblyopia,  hemiopia,  colom'-blindness,  often  with  pain  on 
use  of  the  eyes)  occm*  occasionally  in  the  hysterical,  ophthal- 
moscopic changes  are  very  rare.  Atrophy  of  the  optic  nerve 
has  been  met  with  in  one  or  two  cases.  When  there  is 
extreme  amblyopia,  dilatation  of  vessels  and  serous  transuda- 
tion into  the  retina  has  been  seen  by  Landolt.  The  chi'onio 
perineuritis  described  by  Galezowsld  in  one  case  must  be 
regarded  as  altogether  exceptional.  In  hystero-epileps}''  also 
there  are,  as  a  rule,  no  ophthalmoscopic  changes,  but  after 
extremely  severe  and  repeated  fits,  slight  alteration  may  bo 
met  with,  as  in  the  case  described  in  the  section  on  "  Epilepsy." 
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Insanity, 

The  fi-equency  with  which  pathological  appearances  are  to 
be  recognized  -with  the  ophthalmoscope  in  cases  of  insanity 
has  heen  very  variously  stated.  The  discrepancy  between 
observers  is  so  great,  that  it  seems  certain  undne  weight  has 
been  given  by  some  to  appearances  which  are  not  uncommon 
in  normal  conditions.  The  observations  in  which  changes 
were  found  in  a  large  proportion  of  the  cases  examined  must 
therefore  be  received  with  considerable  reserve.  As  an 
instance  of  the  different  conclusions  which  have  been  reached 
may  be  cited  the  observations  of  Tebaldi,*  who  found  changes 
in  three-quarters  of  the  cases  examined ;  and  of  Schmidt- 
E;impler,t  who  found  changes  only  in  thirteen  out  of  128 
cases,  and  some  of  the  thirteen  he  considered  as  doubtful.  An 
even  more  striking  instance  of  this  discrepancy  is  afforded  by 
two  observers  of  the  appearances  in  general  paralysis,  one  of 
whom  described  atrophy  as  existing  in  eight  out  of  every  nine 
cases  examined,  while  the  other  found  hyperoemia  in  about 
the  same  proportion. 

It  must  be  remembered,  in  estimating  the  significance  of 
the  considerable  changes  sometimes  found,  that  cases  of 
"  organic "  brain  disease,  tumour,  softening,  chronic  menin- 
gitis, and  the  like,  in  wliich  mental  disturbance  is  prominent, 
often  find  their  way  into  asylums. 

GrENERAL  Paralysis  oe  the  Insane. — This  disease  is 
more  closely  allied  to  some  spinal  degenerations  than  to 
other  forms  of  mental  derangement.  Unequivocal  changes 
in  the  eye  have  been  found  much  more  frequently  than 
in  any  other  form  of  insanity.  Loss  of  sight  has  been 
known  since  the  time  of  Calmeil  as  an  occasional  com- 
plication ;  but  in  a  considerable  degree  it  is  rare.  Billed 
noted  complete  bHnduess  in  only  tlu-ee  out  of  400  eases. t 
The  loss  of  sight  has  been  proved  to  depend  on  grey  atrophy 

*  Nagel's  "  Jahresbericht,"  1870,  p.  374,  from  the  "  Kmsta  Clinica,"  1870. 
t  "Ann.  d'OculiBt."  vol.  Ixxiv.  1875,  p.  2G7. 
X  "Ann.  Med.-Psyeholog-iques,"  1863. 
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of  the  optic  nerves,  similar  to  that  which  occurs  in  spinal 
disease,  and  commonly  without  diminution  in  the  size  of  the 
retinal  vessels.  In  its  slighter  degrees,  it  affects  one  eye 
more  than  the  other,  and  its  occurrence  may  easily  he  over- 
looked unless  the  ophthalmoscope  is  used.  Even  in  slight 
degree  it  is  not  a  very  frequent  symptom.  GalezoAvski  found 
it  in  one  only  of  forty  cases  examined.*  Boy,  of  eighty  cases 
very  carefully  examined,  foxuid  commencing  atrophy,  with 
amhlyopia,  in  four  only.f  Jehn  found  distinct  atrophy  in 
seven  cases  out  of  forty-seven  :  in  four  douhle,  in  three  sirigle.+ 

As  in  locomotor  ataxy,  it  is  often  an  early  event,  and  may 
even  precede  the  other  symptoms  of  the  disease.  Magnan 
has  ohserved  the  affection  of  sight  to  commence  tAvo  and  four 
years  before  the  other  symptoms  of  general  paralysis.  In  a 
case  recorded  by  Nettleship,  grey- white  atrophy  of  the  disc  in 
a  man  aged  thirty-five,  with  sHght  unsteadiness  of  gait,  was 
followed,  nine  months  after  the  onset  of  the  amblyopia,  by 
mental  symptoms  which  developed  into  general  paralysis.§ 

It  is  said  by  Jehn  and  Boy  that  the  amblyopia  commences 
with  defective  colom'  vision,  just  as  it  may  do  in  locomotor 
ataxy.  As  another  point  of  contact  between  the  two  diseases, 
it  is  of  interest  to  note  that  Westphal  has  shown  that  sclerosis 
of  the  posterior  or  lateral  columns  of  the  cord  is  occasion- 
ally found  in  general  paralysis.  It  has  not  yet  been  ascer- 
tained whether  atrophy  of  the  optic  nerves  is  especially 
common  in  such  cases. 

The  atrophy  usually  begins  as  such  in  the  simple  form, 
but  Magnan  and  Clifford  AUbutt  have  described  an  initial 
stage  of  hypertemia — uniform  redness  of  the  optic  discs,  with 
softened  edges.  Leber  and  other  observers  have  failed  to  find 
this.  "Well  marked  papillitis  was  fotmd  by  Boy  in  one  case,' 
and  in  another  he  observed  small  hoemorrhages  along  a  few 
of  the  veins.  Neuiitis  was  also  seen  in  one  case  by  Jehu. 
"  Peripapillary  oedema,"  a  "  broAvnish   circle   aroimd  the 

*  "Union  Medicalc,"  1866,  vol.  xxxi.  p  404. 
t  "These  de  Paris,"  1879. 
+  "  Allg.  Zeitsch.  fur  Psycliiatrie,"  xxx.  619. 
§  "  Oph.  I-Iosp.  Rep."  vol.  ix.  p.  178. 
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papilla,"*  was  observed  in  some  cases  by  Magnan  and  Gale- 
zowski.  .  Voisin  described  an  undue  tortuosity  and  dilatation 
of  tbe  retinal  arteries,  while  by  Magnan  and  others  a  grey  or 
white  line  along  the  vessels  was  frequently  observed.  Jehn 
described  the  arteries  as  of  very  small  size  in  some  cases. 
Bouehut  has  figm-ed  aneurisms  of  the  branches  of  the  central 
aii;ery  from  two  general  paralytics.  Most  of  the  cases  I  have 
examined  in  various  stages  of  the  disease  presented  perfectly 
normal  conditions.  In  one  ease  only  was  there  the  appearance 
of  simple  congestion  of  the  disc. 

Mania. — Dming  a  paroxysm,  Clifford  AUbutt  in  one  case 
found  pale  discs  ;  in  others  the  discs  were  hypersemic. 
Noyesf  described  hypersemia  in  fourteen  and  anasmia  in  six 
out  of  twenty-six  cases.  Dr.  Savage,  of  Bethlem  Hospital, 
has  infonned  me  that  he  has  noted  pallor  of  the  discs  in  some 
cases,  and  in  others  imdue  fulness  of  retinal  veins,  but  no 
other  change.  Of  several  cases  I  have  examined,  in  one  only 
was  there  a  pathological  appearance,  imdue  and- uniform  red- 
ness of  the  discs,  wdth  distinctly  softened  edge. 

Melancholia. — Most  observers  have  reported  the  ophthal- 
moscopic appearances  in  melancholia  to  be  normal,  and  "svith 
this  my  own  observations  entirely  agree.  Jehn,  however, 
described  hypercemia  in  some  of  forty  cases  examined,  and  in 
two  there  was  actual  neuritis,  which  he  supposes  to  be  due  to 
meningitis. 

Dementia. — In  chronic  dementia,  Dr.  Clifford  Allbutt, 
classing  "  worn  out  lunatics  of  all  sorts  "  in  the  categorj^, 
foimd  changes  in  twenty-three  cases  out  of  thirty- eight— in 
some  atrophy,  in  others  hyperoemia.  Noyes  fomid  hypertemia 
in  two-thirds  of  the  cases  examined,  atrophy  in  none.  Jehn  and 
Klein  could  find  no  change  in  the  discs  in  any  cases  examined. 

In  acute  dementia  Clifford   Allbutt  fotmd  no  change. 

"  Anoomia  of  the  fundus "  with  "  oedema  of  the  retina 

around  the  .disc  "  have  been  described  by  Aldridge.+ 

*  The  nature  of  this  appearance  is  questionable.    CEdema  usually  causes  a 
pale  halo  around  the  disc  as  in  PI.  I.  3. 
"f  "  American  Journal  of  Insanity,"  1872.. 
X  "West  Riding  Asylum  Reports,"  vol.  iii. 
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DISEASES  OF  THE  UEINAEY  SYSTEM. 
B right's  Disease. 

In  aU  forms  of  renal  disease  loss  of  sight  from  ura^mic 
poisoning  may  occur.*  Its  characteristics  are  the  sudden 
onset,  completeness,  the  occasional  absence  of  ophthalmoscopic 
changes  (of  course,  changes  due  to  the  renal  disease  may 
co-exist),  the  preservation  of  the  reaction  of  the  pupil,  and 
the  quick  disappearance  of  the  symptom  when  the  blood 
state  is  relieved  by  purgation  or  diaphoresis. 

In  diseases  of  the  kidney  of  considerable  duration,  the  vessels 
of  the  retina  may  present  changes  which  thej^  imdergo  in 
common  with  the  vascular  system  of  the  body  generally.  The 
tendency  to  haemorrhage  which  exists  in  so  marked  a  degree 
in  many  cases  of  chronic  Bright's  disease  may  lead  to  simple 
retinal  hremon-hage.  Lastly,  considerable  changes  are  often 
seen  in  the  retina,  which  vary  greatly  in  diiferent  cases, 
and  are  commonly  described  by  the  general,  but  not  very 
accurate,  term  of  "  retinitis  albuminurica." 

Vessels. — According  to  my  o^^nl  observations, f  in  many 
cases  of  chronic  renal  disease,,  especially  of  the  contracting 
form,  there  is  to  be  seen  a  notable  diminution  in  size  of  the 
retinal  arteries,  independently  of  the  existence  of  any  special 
retinal  disease.  The  veins  are  in  such  cases  not  larger  than 
the  normal,  but  the  arteries  are  not  more  than  one-half  or 
even  one-third  the  diameter  of  the  veins  (PI.  IX.  2),  instead 
of  being  two-thirds  or  three-quarters  the  diameter.  The 
comparison  can  only  be  made,  as  abeady  stated  (p.  9), 
between  arteries  and  veins  which  run  side  by  side  and 
correspond  in  distribution.    Sometimes  the  arteries  can  be 

*  The  association  of  transient  amaurosis  with  di'opsy  after  scarlet  fever  was 
noted  in  1812  by  "Wells  ("Med.-Chir.  Trans."  vol.  iii.).  The  first  observa- 
tion of  actual  changes  in  the  retina  was  made  (post  mortem)  by  Tiirck  in 
1850  ("  Zeitschrift  der  Wiener  Aerzte,"  No.  4,  1850).  The  microscopical 
changes  were  carefully  studied  by  Zencker  ("  Arch,  fiir  Ophth."  ii.  142),  and 
Virchow  ("Arch.  fiir.  Path.  Anat."  x.  1856,  p.  178). 

f  "  British  Medical  Journal,"  December  9,  1876. 
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seen,  even  by  the  dii-ect  examination,  as  lines  only  (PI.  IX. 
4).  I  have  only  observed  this,  however,  when  papillary 
obstruction  co-existed.  The  size  of  the  arteries  may  then 
be  less  than  is  ever  seen  in  simple  papillitic  obstruction 
Asithout  Bright's  disease.  Very  often,  when  slight  swelling 
of  the  retina  co-exists,  the  arteries  are  invisible  beyond  the 
papilla  (PI.  IX.  3,  X.  1),  due  in  part,  I  beheve,  to  their 
extremely  small  size.  When  this  reduction  in  size  exists  the 
pulse  usually  presents  mai-ked  incompressibility.  A  reduc- 
tion in  size,  in  one  case  of  acvite  passing  into  chronic  Bright's 
disease,  was  observed  to  coincide  with  a  very  marked  increase 
in  the  tension  of  the  pulse.  The  contraction  is  not  visible, 
however,  in  all  cases  in  which  the  arteries  are  tense.  In 
the  absence  of  any  cause  for  the  reduction,  it  must  be 
ascribed  to  arieriole  contraction,  and  constitutes  evidence  of 
some  weight  in  support  of  the  view  of  Dr.  Gr.  J ohnson  that 
such  contraction  exists,  and  causes  the  hypertrophy  of  the 
muscular  coat  of  the  arterj^.  It  is,  as  just  stated,  to  be  seen  in 
some  cases,  independently  of  any  retinal  disease,  hut  is  not 
mvariable  even  when  the  tension  of  the  pulse  is  very  high. 
This  may  in  some  cases  be  due  to  degenerative  changes  in 
the  walls  of  the  vessels,  as  in  PI.  XII.  1,  in  which  no 
contraction  can  be  perceived. 

When  the  retina  is  diseased,  conspicuous  white  lines  are 
sometimes  seen  along  the  vessels,  apparently  due  to  a  sclerosis 
of  the  outer  coat.  I  am  not  aware  that  this  condition  has 
been  observed  in  any  case  in  which  the  retina  was  other-wise 
normal.  The  remarkable  appearance  shown  in  PI.  XII.  1 
presents,  however,  a  still  more  extreme  condition  of  peri- 
vascular change.  The  arteries  are,  in  part,  concealed  by  a 
white  opaque  sheath,  ceasing  in  places  suddenly,  and  pre- 
senting the  normal  vessel  emerging  from  the  sheath. 

In  the  same  fundus  one  artery  presented  two  small  aneu- 
rismal  dilatations — an  interesting  evidence  of  the  vascular 
degeneration  which  is  a  well-laiown  consequence  of  chi'onic 
renal  disease. 

.  In  the  retinal  capillaries  in-egular  dilatations  may  be 
found,  especially  in  cases  of  retinal  degeneration,  as  in. 
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PL  XVI.  10.  In  tllis  %  ure  an  increase  of  the  nuclei  of  the 
capillary  waU  is  seen  in  places,  thickening  it.  It  is  probable 
that  the  degeneration  of  such  nuclei,  and  the  fonnation  of 
such  aneurismal  dilatations,  are  the  conditions  which  lead  to 
luomorrhages,  which  were  numerous  in  this  case  (PI.  X.  1). 

IliemorrJiagcs  form,  as  Avill  be  immediately  described,  a 
conspicuous  feature  of  most  cases  of  retinal  disease  in  albu- 
minuria. Their  common  seat  is  the  nerve-fibre  layer,  in 
which  they  are  striated  and  flame- shaped,  and  often  follow 
the  course  of  the  vessels.  Less  commonly  they  may  occur  in 
other  layers,  and  are  then  rounded  and  iiTegular.  They  may 
detach  the  retina  from  the  choroid  or  bm-st  tkrough  into  the 
^dtreous.  They  sometimes  occm*,  however,  apart  fi-om  other 
changes,  as  isolated  evidence  of  the  hsemorrhagic  tendency. 
An  instance  of  this  is  shown  in  PI.  IX.  1.  The  retina 
which  presented  this  extravasation,  even  up  to  the  time  of 
the  patient's  death,  several  months  later,  showed  no  sign  of 
other  changes.  They  are  probably  due  to  the  weakening  of 
the  wall  of  the  minute  vessels  (by  such  changes  as  have  been 
just  described),  and  to  the  increased  intra- vascular  tension, 
causes  which  are  the  same  as  those  which  give  rise  to  the 
extravasation  into  the  brain,  so  common  in  the  same 
cases. 

"  Alhuminuric  Retinitis." — The  special  retinal  alterations 
which  occiu'  in  renal  disease  are  perhaps  the  most  frequent 
ocular  changes  to  come  imder  the  notice  of  the  physician. 
They  are  met  with  only  in  chronic  forms  of  renal  disease — 
those  which  are  chronic  from  the  beginning,  or  which  are 
ckronic  as  resulting  from  an  acute  attack.  They  have  been  met 
with  in  most  chronic  forms  of  kidney  disease — granular  kid- 
neys, large  white  kidney,  sequential  to  an  acute  attack,  and 
lardaceous  kidney.  They  are  by  far  the  most  common  in 
the  granular  form,  and  least  common  in  the  lardaceous 
kidney.*    Their  frequency  cannot  at  present  be  determined. 

*  It  has  been  said  that  retinal  changes  do  not  occur  with  hirdaceoiis 
disease  of  the  kidney.  Cases  have,  however,  been  recorded  by  Beckmann, 
Traube,  Alexander,  and  Argyll  Robertson,  and  one  case  has  come  under  my 
own  observation. 
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Published  statistics  vary  between  7  and  33  per  cent.  This 
is  doubtless  due  mainly  to  their  relation  to  the  chi'onicity  of 
the  disease.  Only  after  the  kidney  disease  has  been  exert- 
ing its  influence  on  the  system  for  a  considerable  time,  do  the 
retinal  changes  occur.  They  commonly  correspond  in  time 
with  the  development  of  cardiac  hypertrophy.  Not  that 
there  is  any  necessary  connection  between  the  retinal  and  the 
cardiac  change,  other  than  that  both  indicate  a  pronoimced 
and  prolonged  effect  of  the  renal  disease  upon  the  system. 
It  is  indeed  well  known  that  the  renal  disease  is  often  first 
ascertained  by  the  discovery  of  the  existence  of  the  ocular 
change,  but  this  is  not  opposed  to  the  fact  just  stated,  since 
the  retinal  change  is  only  the  earliest  discovered  symptom  in 
those  cases  in  which  the  renal  affection  has  been  insidious  in 
its  onset,  and  has  existed  for  a  long  time,  and  reached  an 
advanced  stage,  before  its  symptoms  obtrude  themselves  upon 
the  patient's  notice. 

It  has  been  suggested  that  the  retinal  changes  may  some- 
times precede  the  onset  of  the  renal  affection,  but  all  observed 
facts  concur  in  showing  that  the  relation  above  described  is 
the  invariable  one,  that  renal  disease,  with  more  or  less 
albuminmia,  precedes  the  retinal  affection. 

The  retinal  disease  presents  certain  elements  which  are 
variously  combined  in  different  cases.  These  are — (1)  diffuse 
slight  opacity  and  swelling  of  the  retina,  due  to  oedema  of  its 
substance  ;  (2)  white  spots  and  patches  of  various  size  and  dis- 
tribution, due  for  the  most  part  to  degenerative  processes  ; 
(3)  hsemon'hages ;  (4)  inflammation  of  the  intra-ocular  end  of 
the  optic  nerve ;  (o)  the  subsidence  of  inflammatory  changes 
may  be  attended  with  signs  of  atrophy  of  the  retina  and 
nerve. 

In  most  cases  one  or  other  of  these  changes  predominate, 
especially  in  the  early  stage  of  the  affection,  and,  according 
to  the  element  most  conspicuous,  four  types  of  disease 
may  be  distinguished.  These  are,  the  degenerative,  the 
hemorrhagic,  the  inflammatory,  and  the  neuritic,  according 
as  white  spots  of  degeneration,  extravasations  of  blood, 
parenchymatous  retinal  inflammation,  or  inflammation  limited 
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to  the  optic  nervo,  predominate.  It  is,  liowever,  to  bo 
observed  that  degeneration  and  hsemoiThage  commonly 
accompany  or  succeed  the  inflammatory  changes,  and  that 
forms  are  often  seen  combining  the  characters  of  these 
varieties.  In  the  tjq^ical  degenerative  and  hfemon-hagic 
fonns  the  signs  of  inflammation  are  inconspicuotLs  or  sub- 
ordinate. 

The  degencralice  form  (PL  IX.  2)  is  the  most  common.  It 
commences  usually  without  signs  of  inflammation,  by  the 
appearance  of  small  whitish  spots  on  the  substance  of  the 
retina,  sometimes  near  the  optic  nerve  entrance,  sometimes 
at  a  distance.  They  are  commonly  at  fii'st  soft- edged 
and  rounded,  and  as  they  get  larger  become  in-egular. 
Grenerally,  small  very  -white  spots,  often  pimctifoiTU  or  elon- 
gated, make  their  appearance  aronnd  the  macula  lutea, 
arranged  in  a  radiating  manner,  although  frecpiently  not 
forming  a  complete  circle.  These  are  sometimes  so  minute  as 
to  be  only  visible  on  careful  direct  examination ;  sometimes 
they  are  large  and  very  conspicuous,  and  are  often  aiTanged 
irregularly,  end  to  end,  so  as  to  form  radiating  streaks, 
beyond  which  dots  may  be  scattered  (Fig.  18).  Often  a  less 
intense  and  diffuse  opacity  is  visible  in  tracts  here  and  there. 
Sometimes  the  larger  spots  coalesce  into  white  areas  which 
may  smTOund  the  disc. 

Haemorrhages,  almost  constant  in  all  forms  of  renal  retinal 
atfection,  are  slightest  in  the  most  chronic  degenerative 
forms.  They  often  are  adjacent  to  the  white  spots  due  to 
the  changes  in  the  nerve  fibres,  and,  lying  for  the  most 
part  in  the  nerve-fibre  layer,  they  have  a  more  or  less 
striated  arrangement,  detennined  by  the  nerve  fibres,  the 
direction  of  which  the  strioe  follow.  Sometimes  linear 
hcemOrrhages  are  seen.  When  larger,  the  extravasations  are 
more  or  less  flame-shaped.  When  small  they  often  lie 
adjacent  and  parallel  to  vessels,  but  it  is  not  often  that  the 
vessel  from  which  they  originate  can  be  traced.  When  large 
they  may  be  irregular  in  shape  and  occujsy  the  deeper  layers- 
of  the  retina. 

The  diifuse  opacity  already  described  is  sometimes  con- 


bkigiit's  disease. 


169 


siderable  and  accompanied  hy  a  little  swelling  here  and 
there.  Such  a  change  is,  however,  rarely  considerahle  in  the 
form  which  begins  with  simple  degeneration. 

The  retinal  changes  in  this  form  may  be  considerable 
without  any  change  in  the  optic  disc.  Often,  however,  its 
edges  become  blm-red,  the  physiological  cup  indistinct,  and 
the  tint  abnonnal,  reddish-grey. 


Fig.  18. — The  Retinal  Chang-es  in  Albiuninuria.  A  fan-shaped  group  of  white 
spots  radiating  from  the  macula  lutea ;  small  arteries  ;  slight  papillitis. 

In  the  hcemorrhagic  form,  the  conspicuous  change  is  the 
occurrence  of  a  large  number  of  hcemorrhages,  with  but  little 
degenerative  change  and  but  slight  signs  of  inflammation  of 
disc  or  retina.  Commonly,  especially  after  a  time,  there  is 
more  or  less  degeneration  adjacent  to  the  haemorrhages,  and 
traces  of  the  halo  of  spots  around  the  macula  are  rarely 
absent.  The  htemorrhages,  for  the  most  part,  resemble  those 
just  described,  differing  only  in  their  nimiber,  size,  and 
predominance. 

In  the  injlammatory  fonn  (PI.  IX.  1)  there  is  a  general 
parenchymatous  swelling  of  the  retina  with  complete  obscu- 
ration of  the  disc.    The  vessels  are  concealed,  the  arteries 
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especially.  The  veins  are  distended,  and  sometimes  have  an 
extremely  irregadar  and  tortuous  com-se  over  tlie  fundiLS  ;  the 
arteries  are  narrow.  Ilconiorrliages  invariably  occur  in  con- 
siderable number,  and  are  often  large  and  striated.  AVliite 
spots  are  commonly  numerous,  and  more  or  less  uniform  in 
character,  especially  in  the  acute  cases,  in  which  they  are 
large,  rounded  (as  in  the  figm^e),  and  soft  edged.  In  these 
cases  there  is  rapid  degeneration  of  the  tissue  elements,  and 
abundant  infiltration  with  lymphoid  cells.  If  the  inflamma- 
tion subsides,  the  signs  of  degeneration  may  become  more 
predominant,  and  the  optic  nerve  may  present  e^ddence  of 
secondary  atrophy.  I  believe,  however,  that  it  is  rare  for 
any  subsidence  of  this  form  to  occm-,  because  it  is  confined  to 
cases  in  which  the  effect  of  the  renal  disease  on  the  system  is 
intense,  and  usually  soon  leads  to  death. 

Neurit ic  Form  (PI.  IX.  2,  3,  4). — In  some  cases  the  inflam- 
mation of  the  optic  nerve  predominates  over  the  other  retinal 
changes  to  such  an  extent  that  it  may  appear  to  be  the  only 
alteration,  and  may  present  closely  the  aspect  which  is 
common  in  intra-cranial  disease.  The  edges  of  the  disc  are 
veiled  under  a  greyish-red  swelling,  of  moderate  prominence, 
which  may  extend  a  little  distance  beyond  the  normal  edges 
of  the  disc.  The  prominence  may  be  slight,  or  such  that 
the  veins  form  conspicuous  cmwes  over  the  sides.  The 
arteries  are  usually  narrow,  and  often  concealed  in  the 
swelHng ;  even  the  veins  may  be  concealed.  On  du-ect 
examination  it  is  generally  conspicuously  striated.  Fre- 
quently, on  the  surface  of  the  swelling,  or  rather  apparently 
beneath  its  surface,  there  is  a  conspicuous  white  reflection  in 
certain  spots  (PI.  IX.  2),  often  most  visible  on  oblique 
illimiination.  Occasionally  on  the  sm'face  of  the  swollen 
papilla  may  be  very  minuta  white  dots  (just  recognizable  in 
PI.  IX.  3). 

A  carefid  examination  will,  in  almost  all  cases,  show  signs 
of  slight  retinal  degeneration,  sometimes  so  shght  as  to 
require  close  attention  and  carefid  focussing  by  the  direct 
method  to  detect  them.  Sometimes,  as  in  PI.  IX.  2,  there 
are  one  or  two  white  spots  in  the  retina,  near  the  neiiritic 
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swelling.  At  others,  as  in  PI.  IX.  3,  4,  minute  white  spots 
are  to  be  detected  near  the  macida  hitea.  Frequently,  small 
hasmorrhages  are  to  be  seen  somewhere  about  the  fundus 
(PI.  IX.  4) .  It  is  remarkable  that  there  is  Httle  tendency  for 
hcomorrliages  to  occiu'  in  the  swollen  papilla  in  this  form.  If 
the  neuritis  subsides,  a  condition  of  consecutive  atrophy  may 

left— a  filled-in  looking  disc,  greyish,  with  paler  lines  along 
the  vessels,  and  often  extremely  small  arteries.  Such  a 
condition  is  sho'wn  in  PI.  IX.  4. 

Anatomical  Cluwgcs. — The  scattered  white  spots  depend 
commonly  on  degeneration  of  the  layer  of  nerve  fibres,  which 


Fig.  19. — Surface  View  of  a  Wliite  Spot  on  the  Eetina  ia  albuminuric  retinitis. 
The  transverse  lines  indicate  the  nerve  fibres.  Among  these  are  large 
and  small  oil  globules  and  spherules  consisting  of  similar  still  smaller 
globules.    (After  Pagenstecher  and  Genth). 

are  found  to  be  greatly  thickened,  sometimes  both  axis 
cylinder  and  medullary  sheath.  They  often  present 
varicosities,  which  may  attain  a  large  size  and  become 
crammed  with  fat-hke  globides.  These  ultimately  become 
isolated  as  large  fat-containing  spheres,  which,  mth  free 
globules  of  fatty  matter,  are  found  abundantly  on  micro- 
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soopical  examination  of  recent  specimens  (PI.  XVI.  8),  and 
are  very  conspicuous  in  a  surface  view  (Fig.  19).  Tlie  de- 
generation occurs  also,  and  sometimes  cliiefly,  in  the  deeper 
layers,  which  may  also  be  infiltrated  Avith  the  "  compound 
granule  cells."  Degeneration  of  other  retinal  elements, 
round  corpuscles,  and  vertical  fibres  of  Miiller  may  sometimes 
be  found.  The  latter  are  swollen  and  contain  minute  oil 
globules  (PI.  XYI.  7).  When  swollen  they  have  an  undue 
refraction,  and  have  been  said,  rather  unnecessarily,  to  be 
"  sclerosed."  It  is  to  the  position  of  these  that  the  stellate 
zone  of  spots  around  the  macula  is  mainly  due.  The 
fibres  here  have  a  less  vertical  direction,  radiating  from  the 
fovea  centrahs,  and  the  degeneration  of  these  fibres,  and 
the  grouping  by  them  of  the  degeneration  of  other  retinal 
elements  produces  the  radiating  group  of  spots,  most  con- 
spicuous near  the  margin  of  the  fovea,  where  the  fibres 
become  placed  more  closely  together.  The  difi'use  opacity  of 
the  retina  is  in  part  due  to  oedema.  The  elements  of  the 
nerve-fibre  layer  may  be  separated  by  clear  spaces,  and 
similar  spaces  may  fonn  in  the  ganglion-cell  layer,  in  the 
molecidar,  and  even  in  the  nuclear  layers.  In  this  condition 
the  ganglion  cells  often  fall  out  of  the  section  (PI.  XVI.  9). 
The  diffuse  opacity  is  also  partly  due  to  an  infiltration  of 
the  retinal  interspaces  with  a  coagulable  fluid  which,  after 
hardening  processes,  presents  an  appearance  of  interlacing 
tibrillce  with  granules  at  their  points  of  intersection.  This 
may  occupy,  as  in  PI.  XVI.  10,  large  areas,  especially  in 
the  outer  molecular  layer,  where  caAaties,  containing  this 
substance  and  separated  by  the  remains  of  the  vertical  fibres, 
may  alone  be  perceptible.  A  similar  effusion  may  also 
separate  the  "  membrana  '  limitans  interna"  and  bases  of 
Miiller's  fibres  from  the  rest  of  the  nerve-fibre  layer. 
Occasionally  the  layer  of  rods  and  cones  presents  remarkable 
thickening,  such  as  is  shown  in  PI.  XVI.  10,  and  is  sometimes 
seen  in  other  morbid  states  of  the  retina. 

Choroidal  Changes. — Occasionally,  although  rarely,  choroidal 
hemorrhage  may  occur  in  Bright's  disease,  and  may  lead  to 
circumscribed  atrophy  of  the  choroid  with  adjacent  pig- 


bright's  disease. 


173 


mentaay  disturbance.  A  peculiar  "  colloid  "  degeneration  of 
the  vessels  of  the  choroid  in  old  cases  of  albuminiiric  retinitis 
has  been  figm-ed  by  Poncet.  It  leads  to  a  thickening  of  the 
tissue  of  the  choroid.  Liebreich  has  called  attention  to  the 
occurrence  of  small  angular  grey  spots  of  pigment,  often 
arranged  in  groups,  and  appearing  fu-st  in  the  peripher3^ 
They  are  due  to  changes  in  the  epithelium  of  the  choroid, 
and  are  seen  especially  in  cases  in  which  a  parenchymatous 
inflammation  has  passed  away. 

Sijmptoms. — In  the  slighter  forms  of  the  degenerative, 
hfemorrhagic,  and  neuritic  changes,  vision  may  be  unaffected. 
More  considerable  alteration,  and  even  slight  parenchymatous 
inflammation,  commonly  entails  amblyopia,  without  limita- 
tion of  the  field  or  changes  in  colour  vision.  In  rare  cases 
colour  "sdsion  may  be  affected.  As  the  changes  progress,  the 
interference  with  ^dsion  increases.  Wlien  the  macula  lutea  is 
damaged,  central  vision  is  lost,  . but  this  is  rare.  Degenerative 
changes  rarely  reach  the  centre  of  the  fovea  centralis,  no  doubt 
because  the  structures  in  which  the  degeneration  occurs  do 
not  extend  to  the  macula  itself.  Hsemorrhages,  from  the 
paucity  of  vessels,  are  also  rare  in  this  situation.  The 
hajmorrhage  may,  however,  encircle  the  macvda,  and  cause 
an  annular  defect  in  the  field.  With  a  central  loss  of  sight, 
some  adjacent  colour  bhndness  was  found  by  Galezowski.  It 
is  rarely  that  sight  is  altogether  lost.  Attacks  of  ursemic 
amaurosis  often  accompany  and  complicate  the  amblyopia 
due  to  the  retinal  disease. 

Pathology. — We  know  Httle  of  the  relation  between  the 
renal  and  the  retinal  affection.  The  degenerative  changes 
have  been  ascribed  to  the  tendency  to  fatty  degeneration 
which  renal  disease  entails ;  but  this  scarcely  explains  their 
locahzation  in  the  retina.  8ome  facts,  however,  seem  to  show 
that  a  careful  recent  microscoj)ic  examination  of  the  nervous 
tissues  elsewhere  may  reveal  the  occiUTcnce  of  similar  changes 
in  them.  We  know,  especially  through  the  researches  of  Sir 
William  Gull  and  I)r.  Sutton,  that  an  extensive  increase 
in  the  supporting  tissue  of  the  nerve  centres  may  be 
found  in  chronic  Bright's  disease,  and  the  thickening  in 
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the  suppoi-ting  tissue  of  the  retina  may  be  part  of  this 
change.  Knoh-hke  degenerations  of  the  nerve  fibres  have 
also  been  found  elsewhere  in  the  nervous  centres. 

The  haemorrhages  have  been  ascribed,  with  reason,  to  the 
double  effect  of  the  degeneration  in  the  minute  vessels  and 
the  increased  arterial  pressure  from  the  cardiac  hypertroph}'. 
It  has  been  speculated  that  the  neuritis  ma}^  be  due  to  the 
effusion  of  serum  into  the  sheath  of  the  optic  nerve,  but  the 
view  rests  on  no  post-mortem  evidence. 

In  several  cases  in  which  I  have  found  neuritis  predomi- 
nating, sjonptoms  of  cerebral  disturbance  were  conspicuous, 
intense  headache,  delirium,  convulsions,  due  apparently  to  the 
efPects  of  blood  state.  It  seems  probable  that  in  these  eases 
there  is  much  cerebral  distm-bance,  and  that  this  may  deter- 
mine the  occurrence  of  the  excessive  change  in  the  optic  nerve. 

Complications. — Detachmoit  of  the  retina  is  an  occasional, 
although  not  frequent,  accident.  It  may  be  double  and 
extensive,  as  in  one  case  under  my  o'svn  observation.  It  is 
apparently  due  to  serous  effusion  between  the  retina  and 
choroid.  An  example  of  it  in  slight  degree  is  figm'ed  in 
PI.  XVI.  10,  Avhich  shows  that  the  pigment  epithehmn  may 
be  detached  with  the  retina. 

IIa'morrha(je  into  the  vitreous  occasionally  occm"S  from  the 
rupture  of  an  extensive  extravasation  in  the  superficial  laj^ers 
of  the  retina.  It  is  always  single  and  may  occm",  as  in 
Case  43  under  my  observation,  Avithoiit  the  patient's  know- 
ledge. One  day  the  fundus  was  distmct,  and  vision  good ; 
the  next,  nothing  but  a  black  reflection  fi'om  the  interior  of 
the  eyeball  could  be  seen,  and  sight  was  lost.  It  is  hardly 
necessary  to  say  that  the  damage  to  vision  is  permanent.  It 
may  probably  determine  glaucoma  (see  Case  42). 

Embolism  is  said  to  be  an  occasional  compHcation  of  albu- 
minuric retinitis  (Voelcker).  But  this  statement  must  be 
accepted  with  considerable  reserve.  Embolism  elsewhere  is 
extremely  rare.  Thrombosis  sometimes  occurs  in  the  cerebral 
arteries,  and  the  signs  of  embolism  may  have  been  due  to 
that  cause,  and  on  the  other  hand  the  contraction  of  the 
retinal  arteries  may  simulate  that  in  embolism ;  but  there  is 
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no  corresponding  defect  of  the  field  of  vision  in  these  cases, 
such  as  would  certainly  have  heen  present  if  emboHsm  or 
thrombosis  existed.  As  I  have  suggested,  the  explanation 
of  these  appearances  which  seems  most  probable,  is  that  the 
tendency  to  arterial  contraction,  which  is  often  traceable 
in  normal  arteries  in  this  disease,  leads  to  an  extreme  degree 
of  narrowing,  when  the  changes  in  the  disc  lessen  the  flow 
of  blood  into  the  arteries. 

Course. — In  most  cases  the  retinal  changes  persist,  some 
lessening,  others  increasing,  until  the  patient's  death.  Not 
rarely,  however,  they  diminish  notably,  and  the  retrogression 
may  proceed  until  the  changes  almost  or  quite  disappear.  This 
is  especially  the  case  when  the  affection  comes  on  in  the  course 
of  the  chronic  renal  disease  which  results  from  an  acute 
attack,  in  which  considerable  imj)rovement  in  the  renal  affec- 
tion is  often  obtained,  and  in  other  chronic  cases  when 
prompt  treatment  soon  after  the  onset  of  the  retinal  disease 
can  improve  the  action  of  the  kidneys.  It  is  often  noted  in 
the  albuminra'ia  of  pregnancy,  a  form  which  is  very  prone  to 
lead  to  retinal  changes,  but  which  commonly  improves  or 
even  disappears  when  the  pregnancy  is  over.  The  greatest 
improvement  is  gained  in  the  cases  of  slight  papilHtis. 
Heemorrhages  constantly  disappear,  and  if  the  formation  of 
fresh  ones  can  be  prevented  considerable  improvement  in  the 
retinal  state  may  result.  Even  the  degenerative  changes 
may  pass  away,  especially  those  which  depend  on  the 
presence  of  the  granular  bodies  in  the  layer  of  nerve  fibres. 
Most  of  the  white  spots  shown  in  PI.  X.  2  disappeared. 
The  most  persistent  changes  are  those  which  result  from  the 
degeneration  (or  sclerosis  ?)  of  the  fibres  of  Miiller.  The 
white  specks  around  the  macula  lutea,  which  result  from  this 
cause,  rarely  disappear. 

Diagnosis. — The  recognition  of  the  degenerative  changes  in 
the  retina  is  only  a  matter  of  difficulty  when  the  changes  are 
slight  and  limited  to  the  region  of  the  macula.  The  strong 
contraction  of  the  pupil,  when  this  part  is  examined,  very 
often  renders  the  use  of  atropine  indispensable  for  a  thorough 
exploration. 
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The  aspect  of  the  degenerative  form  is  most  closely  simu- 
lated hy  the  retinal  degeneration  which  results  fi-om  a  neuro- 
retinitis  of  wide  extent  (PI.  VIII.  2).  It  is  probable,  indeed, 
that  the  changes  are,  to  a  considerable  extent,  identical.  The 
damage  to  and  between  the  radiating  fibres  around  the 
macula  lutea  may  leave  a  stellate  group  of  shining  spots  quite 
indistinguishable  from  those  which  occur  in  renal  disease, 
and  the  diifuse  white  areas  nearer  the  disc  may  also  resemble 
those  seen  in  the  latter  form.  If  the  patient  have  come 
under  observation  during  the  acute  period  of  the  inflamma- 
tion, there  will  be  no  question  as  to  the  nature  of  the  retinitic 
change.  It  mil  be  seen  that,  as  in  PI.  YIII.  1,  the  neuritic 
swelling  reaches  as  far  as  the  neighbom-hood  of  the  macula, 
and  that  the  development  of  the  white  spots  around  the 
latter  is  part  of  the  changes  in  the  retina  ocemTing  near, 
and  evidently  excited  by,  the  inflammation.  If,  however, 
the  patient  come  imder  observation  at  a  later  stage,  the 
distinction  may  be  less  easy.  This  is  especially  the  case 
when  a  neuritis  from  a  cerebral  tumour  has  been-  unnoticed 
till  the  loss  of  sight  which  accompanies  its  subsidence. 

The  signs  of  one  or  the  other  classes  of  disease  —  encephalic 
affection  or  renal  disease — are  usually,  however,  sufficiently 
clear  to  leave  little  doubt  after  a  general  siuwey  of  the  symji- 
toms.  But  this  does  not  always  afford  so  clear  a  guide  as 
might  be  expected.  A  cerebral  tmnom*  may  be  accompanied 
by  a  trace  of  albumen  in  the  mine.  This  was  the  case  in  a 
child  whom  I  saw  some  years  ago  with  the  late  Dr.  Anstie. 
The  only  symptoms  were  headache,  the  retinal  changes,  and 
the  trace  of  albumen.  On  the  other  hand  there  may  be  no 
symptoms  of  intra-cranial  disease,  except  headache,  which 
can,  alone,  hardly  be  regarded  as  such,  and  may  accompany 
the  neuritis  of  albuminvu-ia,  as  in  the  case  of  the  patient  whose 
eye  is  shown  in  PI.  IX.  3.  Lastly,  a  neimtis,  primary  in 
the  eye,  may  occur  after  diseases,  as  scarlet  fever,  which  are 
liable  to  be  attended  with  albuminuria. 

But  attention  to  the  follomng  points  will,  in  most  cases — 
I  think  in  all  cases — enable  a  connect  diagnosis  to  be  made  by 
the  ophtlialmoscopic  signs  alone,  or  in  conjunction  ^\dth.  the 


bright's  disease. 


177 


other  symptoms.  In  the  first  place,  there  are  always  present 
the  signs  of  a  considerabla  preceding  neuritis.  Commonly,  at 
the  time  the  failure  of  sight  calls  attention  to  the  eye,  and 
the  white  spots  are  discovered,  there  is  a  prominent  pale 
swelling  over  the  disc,  as  in  PI.  IX.  3.  It  is  very  rare 
for  albiuninuric  nem-itis  to  leave  a  swelling  of  this  promi- 
nence, and  pallor.  If  atrophy  results  from  an  albuminuric 
neuritis,  the  disc,  by  the  time  it  becomes  pale,  is  very  little 
above  the  retinal  level,  as  in  PI.  IX.  4.  Moreover,  the 
nemitic  form  never  occurs,  at  least  as  far  as  recorded  facts 
and  my  own  observation  have  gone,  except  in  cases  of  - 
advanced  chronic  renal  disease,  commonly  of  contracting 
kidney,*  in  which  the  signs  of  Bright's  disease  are  always 
obvious  enough.  (Pegarding  these  distinctions,  see  also  p.  80.) 

In  the  degenerative  changes  of  neuro-retinitis,  of  such  an 
extent  as  to  simulate  closely  the  appearance  of  the  albmni- 
nuric  form,  as  in  PI.  VIII.  2,  all  the  features  of  the  change 
a,re  those  of  past,  retrogressive  mischief.  The  disc  is  atro- 
phied, the  arteries  evidently  compressed,  and  there  are,  as  a 
rule,  no  haemorrhages.  In  the  renal  form,  of  corresponding- 
extent,  there  are  always  signs  somewhere  of  active  prcjg-ress. 
The  disc  is  commonly  still  inflamed,  and  there  are  usually 
haemorrhages.  Lastly,  when  the  retinal  degeneration  is 
present  as  a  consequence  of  neuritis,  at  the  time  any  difficulty 
in  diagnosis  might  arise,  sight  is  abnost  always  lost. 
Whereas  complete  loss  of  sight  is  an  event  of  great  rarity  in 
the  albuminmic  form. 

The  form  in  which  haemorrhages  and  spots  of  degeneration 
are  combined,  may  resemble  closely  the  changes  in  the  retina 
in  pernicious  anaemia.  But  in  the  latter  the  perimacular 
circle  is  commonly  not  recognizable,  and  the  degeneration 
is  for  the  most  part  connected  with,  and  secondary  to,  the 
retinal  haemorrhages.  The  degeneration  does  not  attain  the 
same  extent,  and  the  disc  is  usually  unaffected.  The  same 
remarks  apply,  in  the  main,  also  to  leucocythaemic  retinitis. 
In  the  latter,  the  white  spots  are  much  more  common  in  the 

*  In  one  case  I  have  see^  it  in  the  late  stage  of  the  large  pale  kidney,  in . 
which  induration  was  comnieneSnar. 
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peripheral  poi-tions  of  the  retina  than  they  are  in  the  renal 
form,  and  in  the  latter  it  is  very  rare  to  see  the  circular  spots, 
suiTOimded  by  a  halo  of  htemon-hage,  which  are  so  frequent 
in  leucocythoBmia.  In  the  latter  the  tint  of  the  fundus  is 
commonly  very  different  from  that  in  albuminuria.  In  both 
pernicious  anaemia  and  leucocythaemia  the  independent  symp- 
toms of  the  malady  usually  leave  little  room  for  doubt  as  to 
the  nature  of  the  retinal  changes,  but  it  must  be  remembered 
that,  in  the  latter  especially,  renal  degeneration  is  often 
present. 

Treatment. — Local  treatment  is  of  doubtful  value.  Good 
can  only  be  effected  by  improvement  in  the  renal  condition, 
and  by  this  means  considerable  improvement  may  often  be 
effected  in  the  retinal  state. 

Diabetes. 

Diabetes  Mellitus. — Defects  of  sight  are  common  in 
diabetes  (as  Bouchardat  pointed  out  many  years  ago),  but 
changes  in  the  fundus  oouli  are  rare.  The  most  frequent 
cause  for  the  defect  is  cataract,  which  is  apt  to  occur  in 
these  cases.  Occasionally,  considerable  amblyopia  occm's 
without  ophthalmoscopic  changes,  probably  due  to  the  blood 
state  and  comparable  to  ursemic  amaui'osis,  although  probably 
the  result  of  a  different  condition  of  blood. 

Simple  atrophy  of  the  optic  nerve  has  been  obseiTed  in 
some  cases. 

Occasionally  retinal  changes  are  visible ;  first  observed  by 
Ed.  Jiiger*  and  afterwards  by  Desmarres  and  Galezowski. 
A  careful  study  of  them  has  been  made  by  Leber,  t  They 
are  only  seen  when  the  disease  is  advanced.  In  advanced 
cases  of  diabetes,  albumen  is  often  present  in  the  urine  as 
well  as  sugar,  but  the  occurrence  of  these  retinal  changes  is 
not  related  to  the  albuminm-ia,  since  they  have  been  observed 
in  many  cases  in  which  not  a  trace  of  albimien  was  present. 

The  changes  in  the  retina  bear  considerable  resemblance  to 

*  "  Beitrage  zur  Pathol,  des  Angcs."     'Wien,  1855,  taf.  xii. 
t  "  Arch.  f.  Ophth."  xxi.  306. 
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those  of  albuminuria,  and  still  greater  resemblance  to  those 
seen  in  some  oases  of  pernicious  anaemia.  Heemorrhages  are 
conspicuous  in  almost  all  cases,'  commonly  situated  in  the 
nerve-fibre  layer  and  often  of  considerable  size.  They  may 
exist  alone  or  may  lead  to  a  secondary  parenchymatous 
retimtis.  In  one  case,  figm-ed  by  Jiiger,  a  condition  of 
pai-enchymatous  retinitis  existed  in  the  posterior  segment  of 
the  eyeball,  with  obscm-ation  of  the  disc,  conceahnent  of  the 
veins  in  places,  a  few  large  whitish  spots,  and  a  few  striated 
haemorrhages,  the  arteries  being  unconcealed.  White  spots 
of  degeneration  are  frequently  present,  commonly  of  mode- 
rate size,  scattered  over  the  fundus.  Sometimes,  although 
rarely,  there  may  be  a  perimacular  cu'cle  of  spots,  and  this  in 
cases,  as  those  described  by  Noyes  and  Desmarres,  in  which 
there  is  no  albumen  in  the  urine.  The  simple  atrophy  of 
the  optic  nerve,  which  occasionally  exists  alone,  may,  in 
rare  cases,  accompany  the  retinal  changes  (Galezowsld). 

A  marked  difference  from  the  forms  of  retinitis  which  it 
most  resembles  is  afforded  by  the  frequent  association,  in 
diabetes,  of  opacities  in  the  vitreous.  They  appear  to  be 
produced  by  the  escape  of  blood  in  small  quantities  from  the 
retinal  haemorrhages.  Leber  has  traced  the  development  of 
a  complete  opacity  of  the  vitreous  by  this  mechanism  of 
repeated  hoBmorrhagic  infiltration.  Occasionally,  hsemor- 
rhagic  glaucoma  is  the  result. 

Eew  microscopical  examinations  have  been  made.  One 
by  Mr.  Nettleship  is  recorded  by  Dr.  S.  Mackenzie.*  The 
chief  change,  beyond  oedema,  was  a  peculiar  hyaloid  de- 
generation of  the  interna  of  the  arteries,  and  nmuerous 
capillary  aneurisms,  some  of  which  are  shoAvn  in  PI.  XVI. 
11.  These  vascidar  changes  afi'ord  an  explanation  of  the 
tendency  to  haemorrhage.  In  this  case  the  vessels  of  the 
brain  (and  of  the  Iddneys  and  spleen)  were  similarly  affected, 
and  a  smaU  cerebral  haemorrhage  had  occuiTed. 

Both  eyes  are  commonly  affected  in  diabetes.  The  dis- 
turbance of  sight  may  be  slight  or  considerable.  Blindness 
is  usually  the  result  of  the  extravasations,  or  of  secondary 

*  "  Oph.  I-Iosp.  Eep."  ix.  p.  150. 
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changes  in  the  vitreous.  In  Dr.  Mackenzie's  case,  just 
described,  the  disease  was  discovered  by  Mr.  Waren  Tay  in 
consequence  of  the  result  of  the  ophthalmoscopic  examination. 
There  is  nothing  in  the  characters  of  the  affection  which  are 
pathognomonic,  since  they  closely  resemble  the  albuminuric 
form.  The  most  suggestive  indications  are,  as  Leber  points 
out,  the  combination  of  the  retinal  change  with  opacity  of  the 
vitreous,  and  also  with  atrophy  of  the  optic  nerve  having 
the  characters  of  a  simple  atrophy.  In  albimiinuria,  atrophy 
is  very  rare,  except  as  the  result  of  nem-itis. 

The  retinal  affection  is  apt  to  relapse,  even  though  tem- 
porary improvement  be  obtained  under  the  influence  of 
dietetic  treatment.  The  advanced  stage  of  the  disease  at 
which  it  occurs  also  renders  the  prognosis  unfavourable.  The 
treatment  is  in  the  main  that  for  the  general  disease.  Car- 
bolic acid  is  suggested  by  Leber,  but  is  more  Hkely  to  be 
useful  in  the  diabetic  amblyopia,  without  retinal  changes, 
than  in  the  latter. 

Diabetes  Insipidus. — In  a  very  few  cases  of  diabetes 
insipidus  ophthalmoscopic  changes  have  been  observed,  wliich 
have  not,  however,  much  analogy  with  those  observed  in 
diabetes  mellitus.  Atrophy  of  one  optic  nerve  was  observed 
by  Laycock,*  and  double  optic  neuritis  was  present  in  a  case 
described  by  Yan  der  Heyden.f  The  connection  of  these 
changes  is  probably  with  the  cause,  rather  than  ys-iih  the 
condition,  of  polyuria. 

DISEASES  OF  THE  CIECULATORY  SYSTEM. 

Diseases  of  the  Heart, 

Tlie  veins  and  arteries  of  the  retina  participate  in  any 
general  changes  in  the  circulation  which  result  from  diseases 
of  the  valves  and  walls  of  the  heart,  although  the  changes 
in  them  are  commonly  less  marked  than  those  in  other  vessels. 
For  this  there  are  two  reasons— (1)  their  size  is  far  below 
that  of  the  other  vessels  accessible  to  physical  examination  ; 

*  "Lancet,"  1875,  ii.  242.  f  "  Leydeu  Thesis,"  1875. 
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(2)  the  conditions  of  the  intra-ocular  tension  keep  the 
circulation  more  uniform  in  the. eye  than  in  other  parts. 

The  oA^er-filling  of  the  venous  system,  from  over-distension 
and  dilatation  of  the  right  heart,  consequent  on  congenital 
disease  of  the  pulmonary  orifice,  on  emphysema,  and  other 
causes  of  pulmonary  obstruction,  and  on  disease  of  the 
mitral  orifice,  may  be  revealed  by  an  over-distension  of  the 
retinal  veins,  the  chief  trimks  being  large,  and  the  smaller 
veins  imduly  visible,  and  therefore  apparently  more  numerous. 
It  is  commonly  imattended  with  visual  disturbance,  although 
a  case  in  which  it  was  accompanied  Avith  transient  attacks  of 
amblyopia  has  been  described  by  Gralezowski.  This  condition 
is  most  marked  in  congenital  cyanosis.  In  that  disease  the 
retinal  veins  may  be  enormously  dilated  (as  in  a  case  figured 
in  the  first  edition  of  Liebreich's  Atlas),  and  they  afford 
proof  of  the  degree  to  which  the  distension  of  the  venous 
radicles  contributes  to  the  cyanotic  tint.  In  acute  venous 
over-distension,  such  as  occurs  dming  effort,  during  severe 
cough,  or  dming  an  epileptic  fit,  the  venous  congestion  may 
also  be  very  marked. 

Under-filling  of  the  arterial  system,  if  chronic,  such  as  occm-s 
in  aortic  obstruction  and  in  mitral  disease,  is  rarely  evidenced 
by  a  corresponding  state  of  the  retinal  vessels,  no  doubt  on 
account  of  the  second  local  influence  just  mentioned. 

Nor  is  chronic  over-action  of  the  left  ventricle,  if  sus- 
tained, evidenced,  as  a  rule,  in  the  retinal  arteries,  probably 
because  the  cause  of  such  over-action  commonly  lies  between 
these  minute  vessels  and  the  heart.  Exceptions  are,  however, 
met  -with.  In  exophthabnic  goitre,  in  which  the  over-action 
of  the  heart  depends  on  a  primary  nervous  distm-bance,  and 
not  on  an  obstruction  to  be  overcome,  distension  (and  even 
pulsation)  of  the  arteries  may  be  visible.  The  former  is 
probably  in  part  due  to  dilatation  of  the  vessels  from  vaso- 
motor paralysis. 

Sudden  over-action  of  the  heart,  as  from  an  emotional  cause 
or  violent  exertion,  may  also  show  itself  in  visible  pulsation  of 
the  retinal  vessels ;  rarely  in  the  arteries,  more  frequently  in 
the  veins,  to  which  it  is  transmitted  from  the  arteries. 
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In  aortic  regiirgit.ation  pulsation  in  the  veins  is  common, 
and  pulsation  in  the  arteries  is  not  rare,  as  Cliiincke  and  Becker 
have  shown.  This  depends  on  the  fact  that  the  force  of 
the  pidse-wave  becomes  increased  out  of  proportion  to  the 
actual  movement  of  the  blood,  and  the  conditions  which 
obtain  in  the  larger  arteries  pass  on,  so  to  speak,  into 
the  smaller  vessels,  and  even  overcome  the  regulating  in- 
fluences of  the  eye  (see  p.  18).  In  one  case  described,  the 
existence  of  the  valvidar  lesion  was  fii'st  suspected  from  this 
pulsation. 

Eor  the  above-mentioned  reasons,  neither  simple  dilatation 
nor  simple  hypertrophy  of  the  left  side  of  the  heart  usually 
affects  the  size  of,  or  circulation  within,  the  retinal  vessels. 
Dilatation  only  acts  when  it  involves  the  right  side  of  the 
heart  in  an  extreme  degree,  and  then  may  cause  some  venous 
congestion.  But  hypertrophy,  when  its  cause  is  such  as 
permits  it  to  act  on  the  smaller  vessels,  may  cause,  although 
rarel}^,  retinal  hfemorrhages.  It  is  doubtful  whether  it  is 
capable  of  doing  this  unless  ruptiu-e  be  pemiitted  by  vascular 
degeneration.  The  hsemorrhages  which  result  may  lead  to 
degenerative  white  spots,  which  may  persist  after  the  dis- 
appearance of  the  effused  blood. 

Embolism  of  the  central  artery  of  the  retina  is  an  occasional 
consequence  of  valvular  disease  of  the  heart,  and  is  probably 
the  most  common  cause  of  amaiu'osis  associated  with  cardiac 
disease — a  coincidence  which  was  first  noted  by  Seidl  and 
Kanka  in  1846.*  Its  occurrence  is  governed  by  the  same 
conditions  as  those  which  determine  it  elsewhere.  It  is  most 
common  in  mitral  disease,  especially,  like  cerebral  emboHsm, 
in  mitral  constriction.  Its  signs  have  been  ah'eadj'  described 
(p.  28). 

Transient  failui'e  of  sight  without  ophthalmoscopic  changes 
is  common  in  heart  disease,  and  may  be  unilateral  and  con- 
siderable. To  the  latter  form  attention  has  been  lately  called 
by  Mr.  Nettleship. 

Malignant  EndocarcUtw. — In  the  rai'e  form  of  "  ulcerative 
endocarditis "  attended  with  fever  and  pytemic  sjnuptoms 
*  Canstatt's  "  Jahresl)."  1846,  iii.  115. 
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(whicli  Litteu  better  designates  "malignant  endocarditis"), 
— the  "diphtheritic  endocarditis"  of  some  German  writers, 
due,  probably,  to  the  circulation  in  the  blood  of  organized 
elements  derived  from  some  septic  source — retinal  hsemor- 
rhages  are  almost  invariable,  and  of  considerable  diagnostic 
importance.  Most  of  the  observed  instances  have  occurred 
after  childbirth,*  and  they  are  described  under  the  head 
of  septicaemia  (q.v.).  E-osenbach,t  in  two  cases  in  which 
ulcerative  endocarditis  resulted  from  experimental  damage 
to  the  valves  of  the  heart  of  dogs,  found  retinal  hsemor- 
rhages,  minute,  in  streaks  and  dots.  In  these  cases, 
hsemorrhagic  infarcts,  with  abimdant  micrococci,  were  found 
in  various  organs.  Yirohow  has  described  +  an  interesting- 
case  of  panophthalmitis  (exudation  in  the  iris,  vitreous,  retina, 
and  choroid)  in  a  case  of  ulcerative  endocarditis  in  a  man,  and 
he  found  minute  bodies  in  the  damaged  spots,  which  would 
probably  be  now  regarded  as  micrococci.  He  also  proved  by 
expeiiment  that  embolic  obstruction  of  the  minute  vessels 
caused  punotiform  extravasations  in  the  retina. 

Diseases  of  the  Vessels. 

These  rarely  reveal  themselves  by  retinal  signs.  Those 
which  do  occur,  the  rare  coincidence  of  aneurisms  or  signs 
of  degeneration  of  the  retinal  vessels,  with  a  similar  change 
elsewhere,  have  been  already  sufficiently  considered  in  the 
general  accoxmt  of  the  changes  in  the  retinal  vessels. 

DISEASES  OF  THE  BLOOD. 
Plethora. 

In  states  of  plethora  it  is  said  by  Jager  that  the  vessels  are 
large,  and  the  blood  column  dark.  The  changes  are  not,  how- 
ever, sufficiently  well  marked  to  be  of  practical  importance. 

*  In  a  case  of  chronic  mitral  disease  now  under  my  care,  with  persistent 
pjrrexia  without  ohvious  cause,  hsemoiThages  have  suddenly  appeared  in 
both  retinae  simultaneously  with  the  signs  of  renal  embolism. 

t  "Arch.  fiirExp.  Path.  u.  Therapio,"  1878. 

t  "  Arch,  fiir  Path.  Anat."  Bd.  x.  1856,  p.  179. 
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Anemia. 

Acute  An715mia  from  Hjemorhhage. — Loss  of  blood  is 
occasionally  followed  by  affection  of  vision,  and  the  loss  of 
sight  may  be  slight  or  complete,  transient  or  permanent,  and 
may  come  on  at  the  time  of  the  hsomoiThage  or  not  until 
after  several  days. 

It  is  remarkable  that  sight  is  affected  much  more  fre- 
quently after  spontaneous  than  after  traumatic  lisomorrhage, 
and  that  of  the  latter  form,  venesection  is  the  most  frequent 
antecedent,  accidental  or  sm'gical  woimds  being  very  rare 
causes.  This  may  be  related  to  the  circumstance  that  in 
traumatic  and  sm-gical  cases  the  health  is  less  frequently 
impau-ed  before  the  loss  of  blood  than  in  the  cases  in  which 
spontaneous  hoDmorrhage  occurs,  or  in  cases  in  which  vene- 
section is  performed.  I  am  not  aware  that  it  has  ever  been 
noted  in  cases  of  the  hsemorrhagic  diathesis. 

For  a  valuable  compilation  of  the  statistics  of  these  cases 
we  are  indebted  to  Fries.*  Of  96  cases  in  which  the  form 
of  the  hsemon-hage  was  noted,  in  34  (35  per  cent.)  the 
hcomorrhage  was  from  the  gastro-intestinal  tract ;  in  2-1 
(25  per  cent.)  it  was  from  the  uterus,  in  most  cases  after 
childbii'th,  in  a  few  from  menorrhagia;  24  (25  per  cent.) 
were  due  to  the  artificial  abstraction  of  blood  (21  by  vene- 
section, 2  by  leeching,  1  by  cupping)  ;  in  7  cases  it  was 
due  to  epistaxis ;  in  5  to  wounds  ;  in  1  case  to  haemoptysis  ; 
and  in  1  to  m^ethral  lisemorrhage. 

The  loss  of  sight  commonly  follows  a  large  haemorrhage, 
and  especially  repeated  haemorrhages,  but  sometimes  occui-s 
after  a  small  one.  Now  and  then  it  follows  immediately  on 
the  loss  of  blood  (in  26  per  cent,  of  the  cases) :  the  patient 
wakes  from  tlie  faint  to  find  himself  blind.  In  19  per  cent,  it 
occurs  dming  the  first  twelve  houi's  after  the  hoemori'hage. 
More  frequently  an  interval  of  two  or  three  or  fom'  daya 
occurs  betAveen  the  two  events  ;  33  per  cent,  occur  after 
the  first  twelve  hours  and  before  the  eighteenth  day.  Fries 

*  Inaug.  Diss.,  Tubingen,  "  Bcilagchcft  zu  den  Ellin.  Monatsbl.  f. 
Augenhcilk,"  1870. 
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found  that  the  prompt  onset  is  most  common  in  the  cases 
which  occur  after  venesection,  the  tardy  onset  after 
spontaneous  hcemorrhage.  Commonly,  the  loss  of  sight  is 
sudden;  rarely,  it  is  preceded  by  photopsy  and  pain  in 
the  head  and  back.  In  one  case  under  my  observation 
nem^algic  pain  above  the  eyes  occuiTed  after  the  (post- 
partum) hcemorrhage,  and  lasted  for  several  days  after  the 
onset  of  the  bhndness.  In  this  case  each  previous  confine- 
1  ment  had  been  followed  by  a  similar  pain,  without  affection 
of  sight.  Occasionally  the  same  individual  has  suffered 
from  transient  affection  of  sight  after  hcemorrhage  on  more 
than  one  occasion,  as  in  a  case  recorded  by  fSamuelsohn,  in 
which  temporary  bhndness  occurred  after  each  of  several 
attacks  of  hcematemesis. 

The  blindness  is  qfimmonly_dmible  (in  90  per  cent. — rries), 
rarely  one  eye  being  much  more  affected  than  the  other. 
In  10  per  cent,  of  the  cases  one  eye  is  affected  exclusively  ; 
in  5  per  cent,  one  eye  becomes  blind  and  the  other  is  but 
slightly  affected.    The  loss  is  often  permanent  and  complete 
(in  65  per  cent.),  the  pupils  being  dilated  and  not  acting 
to  Hght.    Partial  or  complete  recovery  takes  place  in  about 
half  the  cases  (partial,  30  per  cent. ;  complete,  20  per  cent.). 
Leber*  thinks  the  loss  is  commonly  more  complete  when 
the  hasmorrhage  is  from  the  stomach,  than  when  from 
the  intestines  or  uterus,  and  this  agrees  with  the  conclu- 
sions of  Fries,  that  improvement,  in  spontaneous  haemorrhage, 
is  most  common  after  hoemorrhage  from  the  bowels.  Com- 
plete restoration  of  sight  has  been  observed  after  hcemorrhage 
from  the  uterus,  venesection,  from  the  intestines,  traumatic 
hcemoiThage,  and  from  the  nose ;  never  after  hcemorrhage 
j   from  the  stomach.      Eecovery  may  be  much  greater  in 
I    degree  in  one  eye  than  in  the  other.    It  may  be  complete 
I    in  both  eyes.   When  the  recovery  is  partial,  the  field  may  be 
limited,  but  the  limitation  varies  much  in  different  cases. 
In  the  case  after  childbu'th,  above  mentioned,  although  the 
j    sight  of  both  eyes  was  lost  at  first,  the  right  recovered  with  a 
\    normal  field,  while  in  the  left  vision  was  only       and  the 

*  In  Grucfe  u.  Sacmihch's  "  Haiidbiich,"  vol.  v. 
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right  half  of  the  field  was  lost.  In  one  case  on  record,  the 
permanent  loss  was  in  the  lower  half  of  each  field,  and  was 
greater  in  the  left  than  in  the  right.  In  a  case  of  Samuel- 
sohn's,  in  one  eye  central,  in  the  other  peripheral,  vision  was 
left.  Recurrent  transient  amaurosis  marked  one  case  (Leber). 

The  ophthahnoscopic  appearances  some  time  after  the  on- 
set have,  in  rare  cases,  been  normal.  In  most  cases  the  disc  is 
atrophied,  with  small  vessels,  as  in  the  case  I  have  mentioned, 
in  which  the  disc  was  greyish-white,  the  arteries  much 
narrowed,  the  veins  small  also,  and  much  new  tissue  about 
the  vessels  in  the  disc.  The  degree  of  narrowing  of  the 
vessels,  and  the  time  at  which  pallor  appears,  have  varied  in 
different  cases. 

In  the  few  ophthalmoscopic  examinations  which  ha^^e 
been  made  early  in  the  history  of  the  cases,  there  have 
commonly  been  signs  of  inflammation,  usually  slight,  some- 
times intense.  The  slight  changes  consist  in  diffuse  opacity 
of  the  retina  with  some  oedema  of  the  disc,*  the  more  intense 
in  a  neuro-retinitis  with  haemorrhages.  The  larger  the 
number  of  early  observations,  the  more  does  it  appear  that 
the  permanent  damage  to  sight  is  related  in  degree  to  the 
intensity  of  the  inflammation. 

In  one  case,  recorded  by  Hirschberg,  three  days  after  the 
hcemorrhage  there  was  slight  opacity  of  the  left  papiUa ; 
distinct  neinitis  in  the  other  eye  without  swelHng ;  sight  nearly 
normal.  Five  days  later — E..,  intense  neuro-retinitis,  V.  ; 
L.,  commencing  nemitis,  V.  ^.  The  sight  of  the  right  eye 
was  lost  next  day.  Three  weeks  later — R.  disc  as  in  nem-itie 
atrophy,  V.  0  ;  L.  disc  merely  reddish  and  indistinct,  V.  5.  A 
very  similar  case  has  been  recorded  by  Landesberg.  The 
day  after  a  haemorrhage  from  the  nose,  dimness  of  sight  of 
one  eye  was  complained  of,  and  the  ophthalmoscope  showed 
in  both  eyes  diffuse  opacity  of  the  retina  Avith  some  swelling 
of  the  papilla.  In  one  eye  the  appearances  soon  lessened  and 
sight  was  normal ;  in  the  other  a  neuro-retinitis  with  haemor- 
rhages developed,  with  ultimate  amaiu'osis.    Retinal  heemor- 

*  Hirschberg,  "  Kl.  Mouatsbl.  f.  Augenlieilk,"  1877.  Supplement, 
63-85. 
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rlaages  and  neiiro-retinitis  were  observed  by  Woiuow  after  the 
application  of  fom-  leeches  to  the  uterus. 

Forster  has  recorded  a  case,  in  which,  twelve  days  after  a 
hcemorrhage,  there  was  a  peculiar  white  opacity  of  the  retina, 
with  small  hfBmorrhages  around  the  disc ;  vessels  small,  but 
not  as  in  embolism.  There  was  no  affection  of  sight.  The 
opacity  slowly  disappeared  without  neuritis.  So  in  a  case 
seen  by  Horstmann,  three  days  after  a  hsematemesis,  dis- 
tui-bance  of  sight  occurred  (J)  with  shght  opacity  of  the 
optic  nerves  and  adjacent  retina.  The  changes  gradually 
lessened  and  sight  became  normal.  On  the  other  hand, 
ten  days  after  loss  of  sight,  which  occurred  seven  days  after 
an  abortion,  Hester  found  neuro-retinitis  with  haemorrhages, 
quickly  subsiding  to  atrophy ;  loss  of  sight  permanent  in  both 
eyes.  Colsmann,  however,  fom-  days  after  onset,  found 
only  pallor  of  disc,  small  arteries,  large  A^eins,  and  no  neuritis. 

Many  theories  have  been  framed  to  account  for  the 
phenomena,  but  the  variety  in  the  changes  renders  the 
aj)pearances  very  difficult  to  explain.  The  theory  which  has 
obtained  most  acceptance  is  that  of  v.  Grraefe,  that  there  is 
a  retro-ocular  hsemorrhage  situated  sometimes  near,  some- 
times far  from  the  eye.  The  evidence  in  favour  of  this 
theory  is  that  small  retinal  hasmorrhages  have  been  seen, 
that  there  are  sometimes  haemorrhages  into  other  organs 
in  cases  of  loss  of  blood,  and  that  in  one  case  there 
were  simultaneous  symptoms  of  a  cerebral  lesion.  But  this 
affords  a  very  inadequate  explanation  for  the  cases  in  which 
both  eyes  suffer.  To  assume,  as  has  been  done,  that  the 
mischief  is  at  the  chiasma,  seems  im justifiable,  in  the  entire 
absence,  in  all  such  cases,  of  other  symptoms  of  mischief  at 
the  base  of  the  brain.  Forster  attributed  the  slight  changes 
in  his  case  to  serous  effusion.  Samuelsohn  thinks  that  the 
nervous  connection  between  the  stomach  and  the  coi-pora 
quadrigemina  (lesions  of  which  are  said  to  cause  gastric 
hcemorrhage)  affords  the  best  explanation* 

It  is  evident,  however,  that  in  the  majority  of  cases  there 
is  inflammation,  and  there  is  at  present  no  evidence  to  show 
that  this  is  not  of  intra-ocular  origin.    It  seems  probable 
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that  the  mechanism  may  vary  in  dilferent  cases,  and  one 
effect  of  loss  of  hlood  may  he  upon  the  retinal  elements 
themselves.  The  shock  to  the  nervous  structures  from  tlie 
anosmia  may,  in  some  cases,  cause  transient  loss  of  function, 
of  sudden  or  slow  onset,  and  recovery  take  place  without 
ophthalmoscopic  changes.  In  other  cases  no  recovery  may 
take  place,  and  atrophy  supervene.  In  some  cases  the 
damage  to  the  nutrition  of  the  retina  may  lead  to  a  primary 
inflammation  on  the  restoration  of  the  hlood  supply,  variahle 
in  degree,  sometimes  slight  and  general,  sometimes  most 
intense  in  the  papilla,  where  inflammation  occasionally  occurs 
in  chlorosis  as  in  Cases  29  and  44. 

It  is  prohahle  tliat  more  light  -sviU  he  thro-vra  on  the 
pathology  of  this  mysterious  accident  when  physicians  are 
more  generally  aware  of  the  ocular  s}Tiiptoms  which  may 
accompany  hoemorrhage,  and  use  the  ophthalmoscope  in  all 
cases  in  which  the  phenomena  are  likel}^  to  occur,  since  onl}' 
too  many  of  such  cases  afford  opportimity  for  post-mortem 
investigation. 

Simple  Chronic  Anemia. 

The  colom'  of  the  fundus  is  pale  m  propoi-tion  to  the 
anosmia,  hut  the  physiological  variations  in  the  tint  of  the 
choroid  and  of  the  disc  prevent  the  tint  of  the  fundus  from 
affording  any  ahsolute  indication.  In  extreme  cases  the 
choroidal  pallor  ma}^,  however,  he  striking,  as  it  was  in  a 
girl  with  chlorosis,  lately  under  my  care,  in  whom  the  red 
corpuscles  were  only  26  per  cent,  of  the  normal. 

The  retinal  vessels  often  present  distinct  chai-acters.  The 
veins  are  especially  pale,  often  only  a  Httle  darker  than 
the  arteries.  "When  tlie  choroidal  pigment  is  abundant,  it 
may  be  noted  that  its  influence  on  the  apparent  tint  of  the 
veins  is  greater  than  in  health;  they  undergo  a  greater 
change  of  tint  in  passing  from  the  dark  choroid  on  to  the  pale 
disc.  The  veins  are  also  often  hroad,  in  consequence  of  the 
defective  distension  and  consequent  flattening  in  theu'  atonic 
state  by  the  intra-ocidar  pressure  (see  p.  10).   The  reflection 
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from  tliem  varies,  commonly  being  broad,  no  doubt  in  conse- 
quence of  the  diminished  convexity.  The  arteries  are  usually 
narrower  than  normal,  not  merely  in  comparison  vdth  the 
veins,  but  absolutely;  theii'  pallor  is  much  less  noticeable 
than  is  that  of  the  veins.  The  reflection  from  them  may 
also  be  broad.  Haemorrhages  are  said  to  occur,  but  are 
certainly  very  rare  in  simple  ancemia  and  probably  only 
take  place  where  there  is  a  great  absolute  deficiency  in  the 
number  of  red  corpuscles.  I  have  found  them  absent  in  a 
case  in  which  the  corpuscles  were  as  few  as  26  per  cent,  of 
the  normal.  Nemitis  occasionally  occurs.  This  has  been 
noted  by  Hirschberg,  and  an  instance  of  it  is  figured 
in  PI.  YII.  5  (Case  44).  Intense  neuro-retinitis  may 
occasionally  occtu',  as  in  Case  29  (PI.  VIII.  1  and  2). 

Progressive  Pernicious  Anaemia. 

In  pernicious  anoemia  (Case  45)  the  tint  of  the  fundus  and 
the  appearance  of  the  arteries  and  veins  are  such  as  are  seen  in 
the  most  intense  cases  of  simple  anaemia.    The  rather  narrow 
arteries  and  broad  pale  veins  are  seen  in  PI.  XI.  1.  The  figure 
shows  also  that  which  is  a  characteristic  featm-e  in  pernicious 
anaemia,  the  tendency  to  haemorrhage.    Common  in  other 
situations,  it  is  far  more  frequent  in  the  retina  than  elsewhere. 
Of  sixteen  cases  examined  by  Quincke,  retinal  haemorrhages 
were  absent  in  one  only.     In  thirty  cases  examined  by 
Homer,  extravasations  were  present  "  almost  without  ex- 
ception."   The  extravasations  are  often,  as  in  the  figm^e, 
numerous,  and  more  or  less  striated  or  flame-shaped,  from 
their  situation  in  the  layer  of  nerve  fibres.    They  are  usually 
most  abundant  around  the  optic  nerve  entrance.    They  are 
frequently  associated  with  white  spots  and  areas,  due  in  part 
to  leucocyte-like  cells,  in  part  to  degeneration  in  the  dis- 
turbed retinal  tissues.    Occasionally  a  pale  spot  may  occupy 
the  centre  of  a  small  haemorrhage.    In  such  cases  Manz* 
found  the  pale  centre  to  consist  of  round  colourless  cells, 
sometimes  enclosed  in  a  capsule.    He  found  also  ampuUi- 
*  "  Centralblatt  f.  d.  Med.  Wiss."  187o,  p.  675. 
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form  and  sacculated  dilatations  of  the  capillaries  (no  doubt 
similar  to  those  figured  in  PI.  XVI.  11,  from  a  case  of 
diahetes).  Some  of  these  were  empty,  others  contained 
a  granular  material,  others  contained  red  blood  corpuscles  or 
colourless  cells.  He  supposes  that  the  capsule  found  to 
enclose  the  pale  cells  within  the  heemorrhages  was  really  the 
wall  of  such  a  capillary  dilatation.  A  stellate  arrangement  of 
white  specks  aroimd  the  macula  lutea  was  seen  by  Quincke  in 
one  case,  but  is  certainly  rare  in  this  disease.  CEdema  of  the 
retiaa  was  also  observed  in  one  case  by  Quiacke,  the  vessels 
being  dimmed  by  a  bluish-white  cloud.  The  optic  disc  is 
usually  normal,  but  its  edges  may  be  blm-red,  and  optic 
nem'itis  may,  in  rare  cases,  be  present  in  excess  of  the  other 
retinal  changes,  as  in  the  case  of  a  boy  described  by  Dr. 
Stephen  Mackenzie  ("  Lancet,"  Dec.  7,  1878). 

The  htemorrhages  are,  in  many  cases,  quickly  absorbed, 
lasting  only  a  few  weeks.  They  cause  no  distm-bance  of 
vision  except  when  located  in  or  near  the  macula  lutea.  It 
is  probable  that  when  the  actual  diminution  of  the  blood 
corpuscles  is  ascertained  in  these  cases,  a  relation  may  be 
traced  between  a  certain  degree  of  diminution  and  the 
occurrence  of  these  htemorrhages. 

Leucocyth^mia. 

In  all  cases  of  leucocythcemia  in  which  the  change  in  the 
blood  is  considerable,  the  retinal  and  choroidal  vessels  are 
remarkably  pale.  The  tint  of  the  choroid  is  an  orange-yel- 
low. The  retinal  veins  appear  broad,  and  very  pale.  This 
apparent  increase  in  width  is  sometimes  very  great  (Fig,  20), 
and  is  probably  due  to  atony  and  flattening  rather  than  pas- 
sive distension.  They  are  often  very  tortuous.  Their  central 
reflection  ma}^  at  first  be  broad  and  indistinct ;  ultimately, 
in  the  large  tortuous  vessels,  a  very  narrow,  almost  white, 
reflection  appears.  The  retinal  arteries  are  orange  rather 
than  red,  and  in  extreme  cases  they  are  small. 

Besides  these  appearances,  there  are,  in  a  considerable 
number  of  cases,  actual  changes  in  the  retina.  These  vaiy 
greatly  in  different  cases,  and  rarely  present  the  appear- 
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ance  described  by  their  discoverer,  Liebreicb,  as  "leulcsemic 
retinitis."  They  are  abnost  confined  to  the  splenic  variety, 
and  are  usually  double,  one  eye  being  often  more  affected 
than  the  other. 

The  commonest  change  is  the  occurrence  of  retinal  hsemor- 
rhages.  The  tendency  to  hoemorrhage  in  this  disease  is 
extremely  strong,  and  leads  to  extravasations  into  the  retina 
in  a  large  number  of  cases.  Statistics  which  I  have  collected* 
show  that  the  most  common  recorded  seat  of  extravasation  into 
tissues  is  the  subcutaneous  cellular  tissue.    A  more  constant 


Fig.  20. — Broad  Retinal  Veins  and  Narro-w  Arteries — from  a  case  of 
leucocytliasmia  (Case  46). 

use  of  the  ophthalmoscope  will  probably  show  that  retinal 
htemorrhage  is  as  frequent,  if  not  more  so.  Of  five  cases 
of  leucoeythsemia  which  I  have  examined  with  the  ophthal- 
moscope, retinal  extravasations  were  visible  at  some  period  in 
four.  Of  the  tendency  to  htemon-hage  these  extravasations 
constitute  a  striking  indication.  The  tendency  to  retinal 
heemorrhage  is  apparently  far  greater  in  leucocythsemia  than 
•  Art.  Leucocythfemia,  "Reynolds'  System  of  Medicine,"  vol.  v.  p.  257. 
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in  simple  anoDmia,  for  it  occm-s  with  a  percentage  of  red 
corpuscles  greater  than  is  usual  in  cases  of  simple  anaemia 
which  present  retinal  hsemorrhages.  I  have  twice  met  with 
them  in  leucocythasmia  when  the  blood  contained  50  per  cent, 
of  red  corpuscles.  One  of  these  cases  is  figured  in  PI.  XI. 
Fig.  2  (Case  46).  The  haemorrhage  encircles  the  fovea  centralis 
in  a  curious  series  of  extrasavations,  and  se^-eral  smaller  ones 
lie  adjacent.  Commonly  the  hfemorrhages  are  more  -«ddely 
scattered,  and  more  or  less  striated.  The  haemorrhages  are  in 
these  cases  usually  in  the  nerve-fibre  layer,  but  a  large 
extravasation  may  infiltrate  the  whole  thickness  of  the  retina. 
'\Vhen  the  excess  of  white  corpuscles  is  considerable,  the 
effused  blood  has  a  pale,  chocolate,  tint  here  as  in  other 
situations.  Extravasation  may  take  place  into  the  substance 
of  the  papilla  or  haemorrhage  may  occur  into  the  \dtreous.* 

Besides  the  haemorrhages,  white  or  yello-^dsh  spots  are 
commonly  present,  often  most  abundant  in  the  periphery,  or 
near  the  macula  lutea.  These  are  sometimes  iiTegulai',  but 
often  rounded,  and  edged  by  a  halo  of  extravasation. 
When  large,  they  are  sometimes  distinctly  prominent,  and  may 
be  as  much  as  2  mm.  in  diameter  (Reincke).  They  consist 
commonly  of  leucocytes,  similar  to  the  leucocytes  of  the  blood, 
and  they  have  been  regarded  as  lymphoid  growths  such 
as  occur  in  other  organs.  '  In  rare  cases  actual  growths  of 
some  size  have  been  met  with,  but  it  is  doubtful  whether  the 
smaller  spots  are  of  this  natm'e.  It  is  common  for  the  pale 
corpuscles  to  be  aggregated  in  the  middle  of  an  extravasa- 
tion. In  some  cases  the  white  spots  are  due  to  degeneration 
of  the  retinal  elements.  The  capillaries  are  full  of  white 
corpuscles,  and  it  seems  more  probable  that  these  spots  arise 
by  the  escape  of  the  corpuscles  by  diapedesis  or  by  ruptm-e. 
In  one  case  Saemisch  found  an  iiTegidar  thickening  of  the 
inner  granule  layer,  in  some  places  extending  into  the 
ganglion-cell  layer.  He  attributes  the  thickening  to  escaped 
leucocytes,  which  are  indistinguishable  from  the  corpuscles  of 
the  granule  layer.  Poncet  has  found  a  similar  infiltration 
extending,  not  only  into  all  the  layers  of  the  retina,  but  also 

*  Vide  Pen-in  and  Poncet" s  "  Atlas,"  pi.  65. 
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iuto  tlie  substance  of  the  optic  nerve.  Swelling  of  the  nerve 
fibres  was  the  cause  of  small  white  spots  in  a  case  described 
bj  Deutschmann.*  The  capillaries  of  the  retina  may  be 
dilated  and  varicose,  such  as  are  shown  (from  a  case  of 
diabetes)  in  PL  XVI.  Il.t  The  lymphatic  sheaths  of  the 
vessels  may  be  filled  with  white  blood  corpuscles. 

Occasionally  a  diffuse  opacity  of  the  retina  is  met  mth, 
said  by  Eoth  to  be  due  to  a  thickening  of  the  vertical 
fibres  of  the  retina,  but  probably  sometimes  due  to  cedema — 
of  the  ganghon  cell  layer  in  a  case  described  by  Deutsch- 
mann.* When  more  considerable  it  is  in  part  due  to  a 
diffuse  infiltration  of  leucocytes,  as  described  by  Poncet 
and  OeUer.  Tliis  opacity,  Avith  some  swelling  and  great 
tortuosity  of  the  veius,  was  the  chief  appearance  in  one  case 
under  my  own  observation.  The  patient  was  a  woman,  aged 
36,  in  University  College  Hospital,  under  the  care  of 
Dr.  "Wilson  Fox.  Both  eyes  were  affected  in  a  similar 
manner.  The  discs  were  clear,  the  sclerotic  ring  distinct,  and 
the  physiological  cup  quite  normal.  The  tint  of  the  periphery 
of  the  disc  was  rather  deep,  but  there  was  no  punctiform 
redness.  There  was  a  diffuse,  shght  opacity  of  the  retina, 
chiefiy  marked  near  the  disc  and  somewhat  striated  on  direct 
examiaation.  Towards  the  periphery  of  the  retina,  a  few 
small  white  spots  were  seen,  and  one  small  hcemorrhage.  The 
arteries  were  nearly  normal  in  size,  but  unduly  tortuous. 
The  veins  were  greatly  increased  in  diameter,  and  much  paler 
than  natural.  Their  central  reflection  was  everywhere  distinct 
and  broad.  The  smaller  veins  were  conspicuous  and  coidd  be 
followed  for  a  longer  distance  than  normal.  The  larger  veins 
were  very  tortuous,  the  cmwes  being  chiefly  in  the  plane  of 
the  retina,  but  some  antero-posterior.  One  or  two  small 
veins  on  leaving  the  disc  were  lost  in.  the  opacity  of  the 
retina,  but  the  larger  veins  were  not  concealed. 

A  remarkable  change  was  observed  by  IIeinzel,+  in  a  case  of 
lymphatico-splenic  leucocythoomia  in  a  child,  4J  years  of  age. 

*  "  Kl.  Monatsbl.  fiir  Augenheilk."    1877,  p.  231. 

t  Such  capillaries  are  figured  by  Pciicet,  "  Athiy,"  pi.  GG. 

I  "  Jahrbuch  fiir  Kinderheilk."    1875,  p.  34G. 

() 
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There  was  at  first  an  enormous  sAvelling  of  boili  papilla?, 
which  were  occupied  by  a  striated  opacity,  completely  con- 
cealing the  disc,  without  redness,  ceasing  two  discs'  breadth 
from  the  edge.  The  retina  presented  here  and  there  a  little 
0]Dacity.  There  was  moderate  tortuosity  of  the  veins,  and  the 
vessels  were  bordered  by  pale  hues  of  variable  width.  Nmnerous 
hsemoiThages  appeared  and  disappeared  in  each  retina.  All 
the  pathological  appearances  passed  away  in  fom'  weeks,  the 
fimdus  appearing  normal  but  pale,  and  it  was  also  found 
normal  after  death.  Heinzel  remarks  that  the  appearance 
had  not  the  aspect  of  an  inflammatory  process,  but  rather 
that  of  mechanical  congestion  with  consequent  oedema  and 
eechymoses.  Such  a  condition  was  presented  in  the  same 
case  by  the  conjunctiva,  and  several  times  by  the  skin,  and 
was  ascribed  to  the  constitutional  state.* 

In  cases  of  general  thickening  of  the  retina,  the  optic 
papilla  has  been  found  swollen  (to  '9  mm. — Oeller)  in  con- 
sequence of  leucocytal  infiltration  and  oedema.  The  disc  is 
not  usually  changed,  however,  except  when  the  parenchy- 
matous retinal  changes  are  considerable. 

The  haemorrhages  may  be,  in  some  cases  of  leucocythaemia, 
so  numerous  as  to  give  to  the  changes  the  aspect  of  a 
hsemori'hagic  retinitis,  such  as  is  met  with  occasionally  in 
other  conditions.  A  large  extravasation  may  biu'st  thi'ough 
into  the  Adtreous,  and  cause  secondary  glaucoma.  The  vessels 
are  sometimes  accompanied  with  conspicuous  white  hues. 

Besides  the  changes  which  ajipear  related  to  the  blood  state, 
the  complication  of  kidney  disease  may  lead  to  retinal  changes 
identical  in  aj)pearance  and  structure  with  those  met  with  in 
cases  of  primary  renal  disease,  as  in  a  case  figured  by  Poncet.t 

The  degree  to  which  the  changes  interfere  "s\dtli  sight 
depends  on  their  extent  and  position.  If  abundant  they  cause 
considerable  amblyopia ;  if  shght  the  Adsion  may  be  unim- 
paired, and  the  retinal  changes  may  easily  be  overlooked, 

*  The  ophthalmoscopic  appearances  may  have  been  dne  to  thrombosis  in 
the  orbital  vein,  the  anastomoses  with  the  facial  ultimately  sufficing  to 
restore  the  normal  circulation.  Venous  thrombosis  is  common  in  this 
disease. 

t  Pen-in  and  Poncet :  "  Atlas,"  pi.  GG. 
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unless  systematic  examination  is  made  with  the  ophthalnio- 
scope.  "WTien  situated  near  the  macula,  central  vision  is 
much  impau-ed.  In  the  case  figured,  for  instance  (PI.  XII.  2) , 
it  was  very  dim,  but  not  lost.  Occasionally  the  distiu-hance 
of  the  retinal  elements  leads  to  a  cm-ious  change  in  vision,  as 
in  one  case  in  which  parallel  Hnes  appeared  to  come  near 
together,  and  again  to  diverge. 

Sometimes  the  choroid  is  found  infiltrated  "with  leucocyte- 
like cells,  and  its  vessels  may  be,  at  the  same  time,  greatly 
dilated.  Poncet  has  figm'ed  an  infiltration  of  the  iris  mth 
leucocytes,  supposed  to  indicate  a  leucocythsemic  iritis. 

Purpura. 

The  tendencj^  to  ruptm-e  of  vessels  in  pm-piu'a  leads  to 
retinal  as  well  as  to  subcutaneous  extravasation.  How 
frequently  retinal  haemorrhages  occur  cannot  be  ascertained 
until  the  ophthabnoscope  is  more  generally  used  by  physi- 
cians, but  they  are  certainly  very  common,  perhaps  invariable 
in  the  severer  forms  of  the  affection.  Cases  have  been 
recorded  by  Puc,*  Stephen  Mackenzie, f  and  others.  In 
each  of  two  fatal  cases  recently  under  the  care  of  Dr.  Hunt, 
of  AVolverhampton,  retinal  haemorrhages  were  present,  and 
numerous.  +  The  extravasations  are  for  the  most  part  striated, ' 
and  adjacent  to  vessels,  and  most  abundant  in  the  neigh- 
bourhood of  the  optic  disc.  In  a  case  recorded  by  Dr. 
Goodhart,  §  a  large  subretinal  extravasation  was  present,  and 
was  thought  to  be  in  the  choroid.  It  had  a  white  edge,  and 
white  spots  have  been  seen  in  connection  with  the  retinal 
hcemorrhages  in  this  as  in  other  affections.  Hasmorrhage 
into  the  choroid  was  also  found  post-mortem  by  Rue,  in  a 
case  in  which  a  large  number  of  retinal  extravasations  were 
observed  during  life.  The  latter  may  cause  considerable 
amblyopia  if  numerous,  and,  as  in  other  cases,  if  near  the 
maciJa  lutea,  may  damage  central  vision. 

*  "  Union  Med."  1870  f  "  Med.  Times  and  Gaz."  1877. 

X  Oral  communication.  §  "Lancet,"  1878,  i.  123. 
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SCUIIVY. 

Retinal  liteniorrliages  have  been  found  in  scurvy,  but  less 
commonly  than  in  pm"pm\a  ;  perhaps  because  they  have  not 
been  looked  for.  They  are,  as  in  purpura,  commonl}^  in  the 
neighbom-hood  of  the  optic  nerve.  In  one  ease  recorded  by 
Wegscheider,  *  numerous  small  extravasations  into  the  brain 
co-existed. 

DISEASES  OF  THE  LUNGS. 

Pulmonary  affections  rarely  cause  ocular  troubles.  Em- 
physema of  the  lungs  may  lead  to  mechanical  congestion  of 
the  venous  system  generally,  which  may  be  conspicuous 
in  the  eye.  The  same  influence  has  been  ascribed,  but  on 
very  doubtful  grounds,  to  phthisis,  in  which  amblyopia  occa- 
sionally occurs.  Tubercles  in  the  choroid  may  be  met  with 
in  cases  of  acute  tuberculosis,  but  never  when  the  tubercular 
affection  is  confined  to  the  limgs.  Acute  pneumonia  is  said, 
in  one  case,  to  have  been  associated  with  neuro-retiiiitis. 
A  febrile  intense  bronchial  catarrh  in  a  young  woman, 
with  much  cyanosis,  was  observed  by  Littenf  to  be  accom- 
panied with  neuro-retinitis,  in  and  around  the  papilla,  of 
gradual  development,  and  with  numerous  extravasations, 
some  with  white  centres,  near  the  equator  of  the  eye. 
Many  of  the  extravasations  were  regularly  arranged,  and 
situated  upon  small  veins  ;  and  he  suggests  that  the  changes 
were  probably  set  up  by  the  great  distension  of  veins.  The 
retinal  affection  subsided  with  the  bronchitis. 

DISEASES  OF  THE  DIGESTIYE  ORGANS. 

The  occasional  effect  of  hsemorrhage  from  the  stomach  and 
intestine  has  been  already  described.  Galezowski  t  associates 
atrophy  of  the  optic  nerve,  in  some  cases,  with  chronic 

*  "Deutsche  Med.  Wochenschr."  Nos.  17  and  18,  1877. 
t  "Charite  Annalen  "  for  1876.    Berlin,  1878. 

+  "  Joum.  d'Ophthalmologie,"  March,  18:2.  "L'Un.  Med.''  1876,  i.  30 \ 
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gastric  troubles.  He  has  described  several  remarkable  cases 
in  Avhicli  great  improvement  occmred  in  amblyopia,  pre- 
viously obstinate,  on  correcting  gastric  or  intestinal  troubles. 
In  some  cases  there  was  also  tenderness  of  the  lower  cervical 
spine. 

Chronic  diarrhoea  may  also,  in  the  opinion  of  the  same* 
author,  lead  to  a  "  perivascular  retinitis,"  in  which  an  in- 
filtration of  the  retina,  causing  opacity,  may  extend  around 
the  vessels. 

The  association  of  these  conditions  has  not,  however,  been 
generally  recognized. 

Jaundice. — The  changes  in  the  blood  from  jaundice  may,  it 
is  said,  cause  retinal  haemorrhage,  but  the  statement  is  sup- 
ported by  one  case  only.  Jiiger  says  that  the  blood  in  the 
vessels  may  have  a  yellowish  tint,  but  the  appearance  is 
probably  due  to  a  tint  in  the  media,  such  as  in  rare  cases 
causes  yellow  vision. 

DISEASES  OF  THE  SEXUAL  OEGANS. 

Sexual  excess  in  men  has  been  said  to  cause  atrophy  of  the 
optic  nerve,  but  the  evidence  in  support  of  the  relation  of 
the  two  is  not  strong. 

Sudden  suppression  of  the  menses  has  been  observed  to  be 
followed  by  acute  optic  neuritis,  such  as  accompanies  menin- 
gitis, and  often  attended  with  unpleasant  sensations  in  the 
head.  The  occurrence  of  the  neuritis  is  probably  analogous 
to  the  occasional  production  of  other  acute  changes  in  the 
nervous  system,  such  as  acute  myehtis,  from  the  same  cause 
— a  well-established  fact. 

In  chronic  menstrual  irregularities,  optic  neuritis,  of  chronic 
course,  has  been  found,  and  occasionally  other  distm-bances, 
such  as  retinal  haemorrhages.  It  is  probable  that  in  most 
cases  of  this  character  the  two  conditions — the  ocular  and 
menstrual  changes — are  related  to  a  common  cause. 

The  occurrence  of  loss  of  sight,  sometimes  with  neuritis, 
after  uterine  haemorrhage  has  been  abeady  mentioned  (p.  184) . 
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DISEASES  OF  THE  SKIN. 

It  has  been  said  by  some,  especially  by  Mooren,  tliat 
general  skin  diseases  may  be  accompanied  by  inflammation 
of  the  retina  and  papilla ;  that  eczema  of  the  head  may  be 
accompanied  by  optic  neuritis,  ending  in  atrophy.  The  state- 
ment has,  however,  received  no  confirmation,  and  the  relation 
of  the  two  conditions  must  be  considered  as  exceedingly 
doubtful.  If  such  a  sequence  occurs,  it  is  possibly  by  the 
production  of  a  local  orbital  cellulitis.  The  suppression  of  a 
customary  cutaneous  discharge,  such  as  that  of  eczema,  has  also 
been  said  to  cause  neuritis,  but  the  fact  needs  corroboration. 

A  case  of  slow  atrophy  of  both  optic  nerves,  associated 
with  a  general  herpetic  eruption  on  the  skin,  diagnosed  by 
Hebra  as  "  chi'onic  herpes  zoster,"  has  been  recorded  by 
Hubsch.*  But  the  patient  passed  through  a  condition  of 
delirium  to  one  of  imbecility,  and  the  atrophy  was  probably 
part  of  a  widely  spread  degeneration  of  the  nervous  system, 
of  which  the  skin  eruption  may  have  been  an  effect. 

CHRONIC  GENERAL  DISEASES. 
Tuberculosis. 

The  grey  granulations  which  constitute  the  anatomical 
lesion  in  tuberculosis  may  form  in  the  vascular  structures  of 
the  eye,  chiefly  in  the  choroid,  rarely  in  the  iris  and  retina. 
When  present  in  the  fundus,  they  may  readily  be  seen  with 
the  ophthalmoscope,  and  it  is  the  only  situation  in  which  the 
isolated  granulation  can  be  seen  during  life.f 

Tubercles  in  the  choroid  (PI.  XIII.  1)  apj)ear  to  the 
ophthalmoscope  as  white,  yellowish-white,  or  reddish-yellow 
spots,  usually  isolated,  and  more  or  less  rounded  in  fonii. 
They  are  palest  in  the  centre,  and  commonly  redder  on 
their  outer  portions,   and  the    peripheral  redness  passes 

*  "Ann.  d'OcuHst."  1872,  p.  239. 

t  That  tubercles  occurred  in  the  choroid  as  a  post-mortem  observation  has 
long  been  known.  They  were  described  by  Autenrieth  in  1808.  They  were 
prst  observed  with  the  nphthqlmoscope  by  Ed.  Jiiger  in  1855. 
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gradually  into  that  of  the  adjacent  choroid.     They  com- 
moiily  develope  in  the  suhstance  of  the  choroid,  and  the 
pigment  and-  vessels  atrophy  hefore  the  growing  nodnle, 
first,   and  more  completely,   at  the   centre,  so  that  the 
diameter  of  the  tubercle  on  section  may  be  found  to  be 
twice  or  three  times  as  great  as  that  of  its  exposed  portion 
(PI.  XIII.  2).     In  size  they  vary  from  one-third  of  a 
miUimetre,  to  two,  or  two  and  a  half  millimetres,  i.e.,  from 
about  one-foiu'th  to  half  or  three-quarters  the  diameter  of 
the  optic  disc.    The   larger  sizes  are  rare.  Occasionally 
several  are  aggregated  together  to  form  a  mass  which  may  be 
the  size  of  the  disc  or  even  larger — seven  or  eight  millimetres 
in  diameter.    These  larger  masses  project  considerably  into 
the  eye.    SHght  prominence  may  commonly  be  recognized  in 
all  the  larger  tubercles,  and  assists  the  diagnosis.   The  smaller 
ones  may  resemble  spots  of  choroidal  exudation  or  atrophy. 
From  the  former,  their  rounded  shape  and  yellowish  tint 
distinguish  them.     From  atrophy,  the  tint,  regular  form, 
concealment  of   the  choroidal  vessels,  and  the  (common) 
absence  of  any  adjacent  pigmentary  distm-bance  are  sufficient 
distinctions.    They  are  distinctly  behind  the  retinal  vessels. 
In  structure  they  consist  of  the  same  lymphoid  cells  as  con- 
stitute the  granulations  elsewhere.    The  cells  are  distinct  in 
the  periphery,  degenerated  in  the  centre  (PI.  XIII.  3). 
Extravasations  of  blood  existed  in  the  substance  of  a  granula- 
tion in  one  case  examined  by  myself.    They  are  situated 
chiefly  at  the  middle  of  the  fundus,  not  far  from  the  ojotic 
nerve  entrance.    Usually  only  three  or  four  are  present ; 
sometimes,  however,  as  many  as  twelye  or  twenty  or  even 
fifty  (Cohnheim) .    They  may  form  rapidly,  and  according  to 
Strieker,  may  be  recognizable  in  from  twelve  to  twenty-four 
hours  after  no  trace  of  them  was  previously  visible.    But  it 
must  be  remembered  that  they  attain  a  considerable  size, 
without  disturbance  of  the  ej)itlielium,  and  the  partial  removal 
of  this  may  rapidly  increase  their  distinctness. 

Choroidal  tubercles  occur  in  both  children  and  adults, 
and  in  the  chronic  as  well  as  in  the  acute  forms  of  tuber- 
culosis, but  are  most  frequent  in  the  acute  forms.  They 
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are  practically  confined  to  the  cases  in  Avliicli  tnbercle  is 
mdely  distributed,  being  almost   never  found  when  the 
disease  is  confined  to  the  lungs.    Their  actual  frequency 
in  these  cases  cannot  yet  be  stated.     It  is  evident,  from 
the  rapidity  of  their   appearance,  that  repeated  examina- 
tion is  necessary  to  exclude  their  occiurence.  Cohnheim 
described  them  as  very  commonly  to  be  foimd  after  death. 
This  is,  according  to  the   experience   of    all  subsequent 
observers,  quite  incorrect  so  far  as  concerns  their  recognition 
without  the  microscope.*    In  this  country,  at  any  rate,  they 
appear  to  be  comparatively  rare.    Dr.  Allbutt,  at  the  time 
his  work  was  %vritten,  had  repeatedly  searched  for  them 
during  life  and  after  death,  and  had  not  then  met  with 
a  single  case.    Dr.  Grarlick,  an  excellent  observer  and  a 
skilled   ophthalmoscopist,  during  two  years'  experience  as 
Registrar  at  the  Children's  Hospital,  constantly  searched 
for  them  and  found  them  in  one  case  only.     Theu-  rarity 
is  such  as  to  deprive  them  of  much  of  the  clinical  import- 
ance they  would  otherwise  possess.   As  a  rule,  when  they 
do  occur,  it  is  not  imtil  the  disease  has  become  advanced. 
Exceptions  to  this  have,  however,  been  recorded,  as  in  one 
case  in  which  they  were  present  before  fever  or  other  sjrmp- 
toms  of  the  disease  were  developed,  f    Stelfen,+  again,  found 
them  in  one  case  six  weeks  before  the  commencement  of 
tubercular  meningitis.     In  such  a  case  they  may  atford 
great  assistance  to  diagnosis.   Their  presence,  then,  is  of  value 
as  evidence  of  general  tuberculosis,  especially  in  cases  in  which 
the  diagnosis  of  acute  tuberculosis  from  other  acute  febrile 
conditions  is  difficult ;  their  absence  is  of  no  significance. 

As  a  rule  choroidal  tubercles  cause  no  symptoms.  Tran- 
sient distm-bances  in  sight  have,  however,  been  described. 

Occasionally,  although  rarely,  a  tubercular  mass  developes 
in  the  deeper  structure  of  the  eye,  quite  similar  to  the  masses 
of  the  same  natm'e  which  are  foimd  in  the  brain.    A  case,  in 

*  It  must  be  remembered  that  they  are  miich  more  distinct  after  the 
choroid  has  been  preserved  in  spirit  or  Miiller's  fluid  than  in  the  recent  state. 

f  Fraenkol:  "  Bcrl.  Kl.  ■Wochcnschr."  1872.  "  Jahrbuch  fiir  Kin- 
derheilk."  Ed.  ii. 

+  "  Jalu-buch  fiir  Kinderheilk."  1870. 
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wHch  sucli  growths  were  associated  in  these  two  situations,  is 
narrated  in  the  Appendix  (Case  5).  A  tuhercnlar  mass,  with 
granulations  in  the  neighhoiu-hood,  iufihrated  the  greater  part 
of  one  optic  nerve,  and  invaded  the  eye,  in  a  case  described 
hy  Chiari.* 

Choroidal  tubercles  were  found  by  Cohnheini  in  a  guinea- 
pig  rendered  tubercrdar  by  inoculation. 

Hetina.— The  occurrence  of  tubercles  of  the  retina,  in  very 
rare  cases,  has  been  recorded.  The  aggregation  of  lym- 
phoid cells  which  may  occur  in  the  miclear  and  mole- 
cular layers,  adjacent  to  an  inflamed  disc  in  tubercular 
meningitis,  have  been  regarded  as  such.  The  tubercular 
nature  of  such  is  uncertain.  Unequivocal  tubercles 
in  the  retina  (often  containing  giant  cells)  have  usually 
been  associated  with  tubercular  growths  in  almost  all  the 
structures  of  the  eye  (Perls,  Manfredi),  in  rare  cases  with 
a  tu-bercular  papilhtis  only  (Weiss,  Sattler).  In  the  case 
of  tiibercle  of  the  optic  nerve  referred  to  above,  the  optic 
papilla  was  the  seat  of  a  large  mass  of  caseating  tubercle, 
and  miliary  tubercles  were  scattered  through  all  the  layers 
of  the  adjacent  retina. f 

Tubercles  in  the  eye  are,  as  already  stated,  almost  invariably 
part  of  general  tuberculosis.  In  one  case,  however,  they 
were  found  in  all  parts  of  the  eye,  although  absent  elsewhere. J 

Local  deposits  of  tubercle  in  the  encephalon  may,  as  akeady 
described,  give  rise  to  ophthalmoscopic  changes,  producing 
optic  neuritis,  as  do  other  cerebral  tumours.  In  rare  instances 
tubercular  masses  are  situated  in  the  intra-cranial  portion  of 
the  optic  nerves  §  or  in  the  chiasma,1[  and  may  cause  a 
corresponding  affection  of  sight  (probably  with  or  without 
evidence  of  descending  neuritis).  The  inflammation  which 
accompanies  the  formation  of  tubercle  in  the  meninges 
may  also  be  accompanied  by  neuritic  changes  in  the  eye. 

*  "  Wien.  Med.  JahrWch."  1877,  p.  559.  Sattler,  "Arch.  f.  Oijlith." 
Bd.  24,  PI.  iii.  p.  127. 

t  "Arch.  f.  Ophth,"  xxiv.  iii.  150. 

I  Weiss,  "Arch.  f.  Ophth."  xxiii.  4,  p.  57. 

§  Criiveilhier,  "  Anat.  Path.  Gen."  1862,  Bd.  iv. 

H  Hjort,  "KI.  Monatsbl."  1867,  p.  1G6. 
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Tubercular  disease  of  the  lungs  has  been  described  by  some 
observers  as  accompanied  by  mechanical  congestion  of  the 
retinal  veins,  and  by  disturbed  vision,  but  it  is  very  doubt- 
ful whether  these  are  in  any  cases  related  to  the  pulmonary 
affection. 

Syphilis. 

Acquired  Syphilis. — The  syphilitic  diseases  of  the  eye, 
during  their  active  stage,  commonly  come  under  the  care  of 
the  ophthalmic  sm-geon.  Then-  consequences  in  the  fundus 
oculi  are,  however,  among  the  appearances  which  the 
physician  encounters  most  frequently  in  his  ovm  work, 
and  which  often  furnish  him  with  very  useful  informa- 
tion. A  knowledge  of  these  changes  is,  therefore,  of  great 
imjiortance. 

Although  not  strictly  an  ophthalmoscopic  sign,  the  evidence 
of  a  past  attack  of  iritis  is  often  fii'st  discovered  by  the 
ophthahnoscopo  revealing  the  presence  of  uveal  pigment  on 
the  anterior  surface  of  the  lens.  In  the  immense  majority  of 
cases  iritis  is  due  to,  and  its  traces  are  signs  of,  constitutional 
sjqjhilis,  and  the  importance  of  the  evidence  thus  afforded, 
from  its  frequency  and  easy  recognition,  can  hardly  be  over- 
rated. Over  and  over  again  it  must  have  occun-ed  to  all 
physicians  who  use  the  ophthalmoscope,  when  looking  for 
changes  in  the  fundus  oculi,  to  encounter  these  signs  of  past 
ii'itis,  in  cases  in  which  syphilis  had  not  been  suspected,  and 
often  in  which  no  other  indication  of  it,  in  history  or  symp- 
toms, was  to  be  obtained. 

Next  to  the  iris,  the  choroid  is  affected  by  s^-philitic  disease 
more  frequently  than  any  other  part  of  the  eye.  In  spite  of 
the  opinions  which  have  been  expressed  b}^  some  authorities, 
there  is  strong  reason  to  believe  that  disseminated  choroiditis, 
is,  in  the  great  majority  of  cases,  syphilitic.  In  its  active 
stage,  in  which  extensive  areas  of  white  exudation,  com- 
parable, in  Mr.  Hutchinson's  opinion,  to  gummata,  are  the 
conspicuous  featm-es,  it  rarely  comes  under  the  notice  of  the 
pliysician.  In  its  later  stage,  in  which  extensive  regions 
of  atrophy  alternate  mth  scattered  stellate  and  crater-like 
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pigmentary  deposits,  and  sometimes  with  htemorrhages,  it  is 
often  met  with.  It  is  to  be  remembered  that  the  pig- 
ment is  deposited  in  the  retina  as  well,  and  care  must  be  taken 
to  avoid  confounding  the  change  with  retinitis  pigmentosa. 
The  choroiditis  of  acguired  syphilis  is  usiiaUy  minateral. 

Retina. — Isolated  syphilitic  retinitis  is  far  rarer  than  syphi- 
litic choroiditis.  It  is  characterized  by  areas  of  diffuse  opacity, 
parenchymatous  swelhng,  tortuous  vessels,  and  a  blurred  disc. 
Sight  is  considerably  impaired.  This  form  also  comes  chiefly 
under  the  ophthalmic  surgeon's  notice. 

Optic  Nerve. — Neuritis,  limited  to  the  papilla,  is  common 
in  syphilis,  as  secondary  to  brain  disease,  but  is  very  rare  as 
a  primary  syphilitic  affection,  if  it  ever  occurs.  Neuritis 
has,  however,  been  met  with  secondary  to  a  syphiloma  of 
the  trunk  of  the  optic  nerve. 

Simple  Atrophy  of  the  nerve  is  said  occasionally  to  occur, 
as  the  consequence  of  syphiHs,  double,  unaccompanied  by 
spinal  symptoms  (Gralezowski).*  Locomotor  ataxy,  primary 
degeneration  of  the  posterior  columns,  may  also  occiu-  as  the 
consequence  of  sjqphilis,  I  believe,  very  commonly,  f  and  may 
be  accompanied  by  ojptic  nerve  atrophy,  although  perhaps  less 
commonly  than  the  ordinary  form.  Gralezowski  has  found 
the  course  of  the  atrophy  to  be  commonly  rapid  and  un- 
influenced by  anti-syphilitic  treatment.  The  latter  fact 
harmonizes  with  my  own  experience  of  ataxy  and  other 
late  "neural"  consequences  of  sj^philis. 

Inherited  Syphilis. — The  characteristic  indication  of 
inherited  syphiHs,  which  is  afforded  by  interstitial  inflam- 
mation of  the  cornea,  and  a  knowledge  of  wliich  we  owe  to 
Mr.  Hutchinson,  is  well  knoAvn,  and  does  not  come  within 
the  scope  of  the  present  work. 

The  only  deeper  structure  of  the  eye,  which  is  Hable  to  bo 
affected  with  any  frequency,  is  the  choroid,  which  is  often 
the  seat  of  disseminated  inflammation,  in  infancy  or  later. 
Scattered  areas  of  atrophy  may  be  left.    The  coui-se  of  the 

*  "  Joum.  d.  Ophthalmologie,"  March,  1872,  p.  139. 

t  Syphilitic  Neuroses,  "British  Med.  Journal,"  March  1,  1879. 
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alfection  is  well  illustrated  by  two  cases  described  by  Dr 
T.  Barlow.*  In  one  of  these  the  autopsy  showed  clironic 
syphilitic  disease  of  the  cerebral  membranes.  The  choroid 
presented,  in  each  case,  broAvnish  flecks  of  exudation  without 
distm-bance  of  pigment  or  atrophy.  The  microscopical  ex- 
amination (by  Mr.  Nettleship)  showed  the  chorio-eapillaris 
beneath  these  flecks,  to  be  infiltrated  with  pus-like  cells,  and 
in  several  instances  there  was  a  layer  of  flattened  cells  on  the 
sm-face  next  to  the  retina.  In  the  other  case.  Dr.  Barlow  traced 
the  progress  of  similar  flecks  to  a  stage  of  atroph}^,  such 
as  is  seen  in  disseminated  choroiditis — the  condition  occasion- 
ally met  with  later  on  in  life.  Sometimes  it  bears  a 
superficial  resemblance  to  retinitis  pigmentosa.  Several 
cases  of  this  character  have  been  recorded  by  Mr.  Hut- 
chinson,! and  one  is  figured  in  the  "  Oph.  Hosp.  Rep." 
vii.  PI.  4,  Fig.  3. 

Simple  choroiditic  atrophy  of  the  disc  has  several  times 
come  under  my  notice  in  children  the  subjects  of  this  disease. 
The  disc  has  a  unifonn  reddish  tint,  the  edges  are  not  well 
defined,  and  the  vessels  are  small.  There  has  not  commonly 
been  any  atrophy  of  the  choroid  or  pigmentary  accumulation. 
Several  times,  since  first  observing  the  connection  between  the 
two  conditions,  this  choroiditic  atrophy  has  draAvn  my  attention 
to  the  existence  of  inherited  syphilis,  which  had  othermse 
escaped  notice.  Sight  is  usually  impaired,  sometimes  con- 
siderably. 

A  case  of  retinal  changes  in  inherited  syphilis  is  mentioned 
by  Dr.  Allbutt,  as  related  to  him  by  Mr.  Oglesby.  Above 
-and  below  the  disc  was  an  irregular  white  patch  without 
relation  to  the  vessels,  singidarly  like  the  patches  of  opaque 
nerve  fibres.  Under  cod  liver  oil  and  tonics  it  gradually 
disappeared. 

Retinitis  pigmentosa  is,  by  some,  believed  to  be  connected 
with  inherited  syphilis,  and  an  instance  of  the  association  of 
the  two  diseases  has  been  described  by  Mr.  Swanzy.  Probably 

*  "Path.  Trans."  1877,  p.  287. 

t  Mr.  Hutchinson  has  suggested  that  the  condition  of  choroidal  atropliy 
and  choroidal  and  retinal  pigmentation  may  occm-  without  an  exudative 
stage. 
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deposits  of  pigment  in  the  retina  may  accompany  tlie  atropliic 
changes  in  disseminated  choroiditis,  hut  the  connection  of  true 
retinitis  pigmentosa  Avith  syphihs  is  generally  considered  to 
be  very  douhtfid. 

Chronic  Rheumatism. 

Chronic  rheumatism  has  only  accidental  associations  with 
changes  in  the  fundus  oculi.  Neuro-retinitis  is  sometimes 
loosely  ascribed  to  rheimiatism,  but  only  on  the  ground  that 
it  has  sometimes  appeared  to  be  due  to  cold.  It  must  be 
remembered  that  the  optic  nerve,  like  the  other  orbital 
nerves,  may  be  damaged  by  rheumatic  inflammation  at  the 
back  of  the  orbit  (see  p.  145).  , 

GrouT. 

The  direct  relation  of  any  changes  in  the  fundus  oculi  to 
gout  cannot  be  considered  as  established.  Mr.  Hutchinson 
has,  it  is  true,  described,  as  probably  a  consequence  of  gout,  a 
form  of  htemorrhagic  retinitis  in  which  the  extravasations  are 
small,  flame-shaped,  scattered  over  the  whole  fimdus,  and 
commonly  present  in  one  eye  only.  He  suggests  that  they  • 
are  due  to  thrombosis  in  the  retinal  vein  behind  the  eye. 
The  evidence  of  the  direct  relation,  to  gout  is  not  very  clear. 
Only  six  (of  fifteen)  cases  had  suffered  from  distinct  attacks 
of  gout,  and  all  were  past  middle  hfe.  But  it  is  certain  that 
the  conditions  favourable  to  the  occurrence  of  gout,  as  well  as 
those  resulting  from  the  developed  diathesis — plethora,  high 
living,  granular  degeneration  of  the  kidneys,  hypertrophy  of ' 
the  heai-t,  and  fatty  degeneration  of  vessels — are  conditions 
which  may  predispose  to  or  excite  the  rupture  of  retinal 
vessels. 

Galezowski  has  also  described  hoemorrhages  leaving  white 
patches  of  "  sclerosis  "  as  occurring  in  gouty  persons.  Some 
Continental  writers  are  accustomed  to  refer  to  gout  as  a  cause 
of  optic  neuritis,  but  I  am  not  aware  that  the  relation  is 
established  by  any  carefully  observed  cases,  and  it  certainly 
has  not  been  observed  in  this  country. 
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Lead  Poisoning. 

The  eye  is  occasionally  affected  in  lead  poisoning,  apart 
from  the  effects  of  induced  kidney  disease.  The  eye  may  he 
affected  in  tliree  ways.  There  may  he  (1)  amhlyopia,  usually 
transient,  without  ophthalmoscopic  changes ;  (2)  atrophy  of 
the  optic  nerve ;   (3)  optic  neuritis. 

The  occurrence  of  hhndness  in  lead  poisoning  has  long 
heen  known.  Some  well-marked  cases  were  puhHshed  hy 
Duplay  in  1834.*  In  what  v.  Grraefe  called  "  the  pre-ophthal- 
moscopic  period,"  the  transient  amblyopia  attracted,  however, 
more  attention  than  the  graver  forms  of  affection,  so  that 
Tanquerel  des  Planches  spoke  of  the  amhlyopia  as  almost 
invariahly  passing  away.  Optic  nerve  atrophy  in  lead 
poisoning  was  first  described  by  Hirsehler  in  1866,t  and 
optic  neuritis  by  Meyer  in  1868. +  Attention  was,,  however, 
especially  called  to  the  affection  by  the  publication  of  an 
important  series  of  cases  by  Mr.  Hutchinson  in  1871.  § 

(1.)  The  transient  amblyopia,  without  ophthahnoscopic 
changes,  is  usually  sudden  in  onset,  and  may  be  complete. 
It  has  been  observed  in  some  cases  of  acute  saturnism  after 
but  short  exposure  to  the  exciting  cause.  It  commonly  soon 
passes  away,  and  is  j)robably  due  to  a  direct  effect  of  the  lead 
on  the  nerve  centres,  analogous  to  the  temporary  amaurosis  of 
uraemia  and  diabetes.  In  one  case  recorded  by  Fano  there 
was,  for  some  months,  a  periodical  transient  faihu'e  of  sight  at 
the  same  hour  each  day. 

(2.)  In  amblyopia  of  long  duration  it  is  common  to 
find  t]ie  signs  of  atrophy  of  the  optic  nerves.  The  discs 
are  shari>edged,  pale,  and  often  greyish,  the  arteries  small. 
It  is  said  that  the  atrophy  may  be  from  the  fu-st  un- 
attended by  vascular  changes  (Horner).  In  a  consider- 
able number  of  cases,  however,  which  have  been  seen  in 
an  early  stage,  a  condition  of  simple  congestion  of  the  discs 
has  been  found.    The  tint  is  imiformly  red,  with  softened 

*  "Arch.  Generale  de  Med."  1834. 

t  "  Wien.  Med.  Wocliensohr."  1866,  Nos.  6  and  7.  It  is  not  easy  to  say, 
from  the  account  of  the  case,  whether  neuritis  was  present  or  not.  The  disc 
is  spoken  of  as  being  grey,  and  having  lo.st  its  transparency. 

+  "  L'Uiiicn  Med."  No.  78.  ^  "  Oph.  Hosp.  Rep."  vol.  vii.  p.  6. 
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edges,  with  little  or  no  swelHug.  Gradually  the  redness 
fades,  and  a  reddish-grey  atrophy  results,  often  with  distinct 
white  lines  along  the  nan-owed  vessels.  Sight  has  been  much 
affected  in  all  the  recorded  cases,  the  acuity  of  vision  im- 
paii-ed,  and  the  field  presenting  a  central  or  peripheral  defect. 
The  loss  commonly  progresses  until  even  quantitative  percep- 
tion of  light  may  be  lost.  This  congestive  atrophy  is  usually 
double,  but,  as  a  case  recorded  by  Mr.  Hutchinson  shows,  the 
affection  of  one  eye  may  precede  that  of  the  other. 

(3.)  Occasionally  cases  of  lead  poisoning  present  much  more 
pronounced  inflammatory  changes — considerable  papillitis, 
Avith  swelling,  obscm^ation  of  the  margins  of  the  disc,  con- 
cealment of  vessels,  and  haemorrhages,  especially  at  the 
margin  of  the  swelling.  The  arteries  beyond  the  swelling 
ai-e  commonly  narrow;  the  veins  may  be  distended  or  of 
normal  size.  An  instance  of  this  form  of  neuritis  is  shown 
at  PI.  YII.  6.  The  affection  is  almost  always  double,  and 
usually  entails  considerable  amblyopia.  It  is  probable,  how- 
ever, that  sHght  degrees  of  nemitis  are  not  imcommon  in  lead 
poisoning  "withou.t  any  affection  of  sight.  I  have  seen  one 
such  case,  and  the  general  use  of  the  ophthalmoscope  in 
medical  practice  will  probably  show  it  to  be  not  an  infrequent 
occurrence.  Pronounced  nemitis  may  subside  into  atroj^hy 
having  the  characters  of  "  consecutive  atrophy,"  leaving  a 
dull-white,  full-looking  disc,  with  narrow  arteries.  Or  the 
neuritis  may  clear  and  sight  be  recovered,  as  in  the  case 
figm-ed  (Case  28).  It  is  important  to  remember  that  the 
affection  of  sight  in  these  cases  may  be  in  part  due  to  the 
direct  effect  of  the  lead  on  the  nervous  system,  which  has 
been  abeady  mentioned.  This  is  the  more  likely  when,  as 
in  many  recorded  cases,  loss  of  sight  comes  on  suddenly. 
The  periodical  amblyopia,  mentioned  above,  has  been  noted 
in  association  with  nemitis*  as  well  as  with  normal  ophthal- 
moscopic appearances. 

These  ocular  changes  commonly  occui'  in  chronic  cases  of 
lead  poisoning,  which  have  presented  toxic  symptoms  for 

*  A  case  reported  by  Strieker  from  Traube's  CUnique,  and  quoted  by 
Abadic  (Mai.  des  Ycux.). 
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some  time,  often  for  years,  previously,  and  llioy  may 
coincide  with  an  increase  of  the  other  symptoms.  It  must 
he  remembered,  however,  that  the  manifestations  of  lead  are 
very  irregidar,  and  any  one  may  be  absent  or  may  alone  be 
present.  In  cases  of  very  recent  intense  lead  poisoning, 
toxic  amblyopia  and  neuritis  are  apparently  more  common 
than  atrophy. 

In  many  cases  the  occurrence  of  neuritis  coincides  with 
sjanptoms  of  cerebral  disturbance,  headache,  convulsions, 
deliiiiun,*  &c.  The  neuiitis  figured  in  PI.  VII.  6  (Case  28) 
presented,  at  the  same  time,  much  mental  disturbance,  and 
both  sjanptoms  passed  away  together.  In  a  fatal  case  of  this 
description,  recorded  by  Mr.  li.  Atldnson,t  there  were  no 
naked-eye  changes  in  the  meninges  or  brain,  but  lead  was 
found  in  it  in  quantity  equivalent  to  five  grains  in  the  whole 
brain.  This  association  of  cerebral  distm-bance  with  optic 
neuiitis  in  these  cases  is  probably  more  than  a  coincidence, 
and  the  analogous  fact  as  regards  albuminmic  neuritis 
(p.  174)  may  be  borne  in  mind. 

The  diagnosis  of  saturnine  atrophy  and  nem-itis  rests 
especially  on  the  recognition  of  the  signs  of  lead  poisoning, 
especially  the  line  on  the  gmns,  the  occurrence  of  gout,  of  colic, 
of  wrist-di-op,  and  the  presence  of  anaemia.  It  is  only  by 
these  symptoms  that  the  nemitis  can  be  distinguished  fi'om 
that  of  prunary  encephalic  affections.  The  possibility  of  a 
renal  neuritis  in  cases  of  lead  poisoning  must  be  borne  in 
mind.  It  is  highly  probable  that  in  at  least  one  published 
case  the  retinal  change  was  due  to  the  albuniinm-ia  rather 
than  to  the  lead.  Albuminuric  retinitis  is,  it  must  also  be 
remembered,  extremely  common  in  cases  of  chi'onic  lead 
poisoning  of  long  dirration. 

The  prognosis  in  all  forms  of  change  in  the  optic  disc  must 
be  cautious.  It  is  least  grave  in  the  case  of  toxic  amblj^opia, 
next  in  cases  of  pronounced  nem-itis,  esj)ecially  of  acute 

*  Tliis  is  an  old  observation.  Tanquerel  cles  Planches  described  saturnine 
amaurosis  as  the  accompaniment  of  Encej)halopathia  and  Colica  Satumina, 
and  stated  that  in  cases  of  this  kind  no  material  change  is  to  be  found  in  the 
brain.    "Traitc  des  Mai.  de  Plomb."  1839,  Tom,  II.,  pp.  211  and  235. 

t  "  Lancet,"  1878,  i.  784. 
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course,  less  so  in  cases  of  chronic  congestive  change,  and  in 
pronoimced  atrophy  it  is  very  unfavom^able.  Of  fourteen 
cases  of  various  forms,  collected  by  Lespille-Moutard,*  nine 
pi-ogressed  to  blindness. 

The  treatment  is  essentially  that  for  the  general  state, 
but  local  applications,  leeching  and  counter-irritation,  liave 
appeai'ed  useful  in  some  cases. 

Chronic  Alcoholism. 

Atrophy  of  the  optic  discs,  sometimes  of  one  only,  some- 
times of  both,  is  occasionally  met  with  in  the  subjects  of 
chronic  alcohohsm,  to  which  it  is  apparently  due.  It  is  said 
to  occur  especially  in  sedentary  drinkers,  and  to  be  more 
common  on  the  Continent  than  in  this  country.  Amblyopia 
may  precede  any  ophthahnoscopic  change,  and  is  characterized 
by  a  central  dunness  or  defect.  Forster  states  that  before 
there  is  recognizable  defect  for  white  light,  a  defect  for  red 
may  be  discovered,  extending  from  the  fixing  point  to  the 
blind  spot  and  a  little  beyond  each.  To  detect  it  the  ordinary 
colom-  tests  do  not  suffice  in  shght  cases,  since  the  coloured 
object  should  not  be  more  than  five  millimetres  in  diameter. 
Extensive  loss  of  vision  for  certain  colours,  as  green  and  violet, 
has  also  been  described  by  Calezowski  as  a  symptom  of 
retinal  antesthesia  in  some  cases  of  chronic  alcohohsm.  It  is 
probable  indeed  that  the  perception  of  green  is  commonly 
lost  as  well  as  that  of  red,  both  colours  appearing  grey.f 

A  stage  of  congestion,  before  the  onset  of  the  atrophy,  has 
been  described  by  Allbutt  and  others.  The  appearances  were 
generally  those  abeady  described  as  "  Simple  Congestion " 
(p.  37),  uniform  redness  of  the  disc,  with  softened  edges.  The 
disc  gradually  becomes  paler,  and  ultimately  passes  into  whito 
or  greyish  atrophy,  often  with  small  vessels.  When  the 
condition  of  the  nerve  has  been  ascertained  by  microscopical 
examination  only  granular  degeneration  of  the  nerve  fibres 
has  been  found.    I  believe  that  congestion,  sometimes  with 

*  "Tlh:ie  do  Purls,"  18', 8. 
t  Nuol,  Ann.  d'Ocjlisbiqv.e,  Sept.,  1878. 
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slight  oedema,  is  often  to  be  recognized  in  the  cases  of  clironic 
alcoholism.  It  is  no  doubt  an  analogous  condition  to  that 
change  in  the  meninges  which  leaves  the  thickening  and 
opacity  often  to  be  found  after  death. 

The  progress  of  the  atrophy  is  slow,  and  the  prognosis 
better  than  in  many  other  forms  :  considerable  good  being 
effected,  especially  in  the  pre-atrophic  stage  of  ambh'opia,  by 
strychnia  and  tonics. 

In  acute  alcoholism  ophthalmoscopic  changes  are  not  com- 
monly present.  In  one  case  Jager  found  a  condition  of 
diffuse  retinitis,  with  numerous  hsemorrhages  in  a  patient 
suffering  from  delirium  tremens. 

Tobacco  Poisoning. 

The  occuiTence  of  defective  sight  from  tobacco  smoking 
was  described  in  1854  by  Mackenzie,  who  was  incHned  to 
attribute  most  cases  of  amaurosis  to  this  cause.  Evidence  of 
great  weight  has  been  brought  forward  by  Mr.  Hutchinson.* 
The  relation  between  the  two  conditions  has  been  doubted  by 
some  writers,  who  have  urged  especially  the  commonness  of 
the  habit  and  the  comparative  rarity  of  the  change,  and  the 
absence  of  evidence  of  its  occmTence  among  nations  who 
smoked  much  more  than  the  English.  But  in  other  diseases, 
nervous  as  well  as  general,  marked  differences  in  suscepti- 
bility are  noticeable  in  different  nations,  and  the  observation 
of  a  few  cases  of  defective  sight  in  smokers,  impro'sang  when 
the  only  new  element  introduced  into  the  conditions  of  their 
life  is  the  cessation  of  smoking,  must  be  regarded  as  of  much 
greater  weight  than  the  facts  of  the  absence  of  the  disease 
among  the  Turks,  or  its  rarity  among  the  Germans. 

Forster  has  remarked  that  the  sight  suffers  from  tobacco 
generally  between  thirty-five  and  sixty-five  jears  of  age, 
and  remarks  that  tobacco  is  not  so  well  borne  dming  the 
second  half  of  life  as  diiring  the  period  of  fidl  vigour. 

♦  "Lond.  Hosp.  Reports,"  1864;  "  Medico-Chir.  Trans."  1867;  "Oph. 
Hosp.  Rep."  1871  and  1876.  Cases,  fully  corroborating  Mr.  Hutchinson's 
assertions,  have  been  published  by  Forster,  Hirschberg,  and  others. 
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Several  of  Mi".  Hiitchinson's  eases,  however,  were  under 
thirty.  He  beHeves  that  the  disease  occurs  more  frequently 
among  abstainers  from  alcohol  than  among  those  who  take 
alcohol.  The  failure  of  sight  is  gradual  and  equal  in  both  eyes, 
unaccompanied,  as  a  rule,  with  headache  or  other  cerebral 
sjonptoms.  He  has  found  the  amblyopia  to  present  the  same 
chai^acters  as  in  chronic  alcoholism — a  primary  central  cloud 
in  the  field.  The  defect  is  commonly,  as  in  alcoholism,  first 
and  most  marked  for  colom'-vision,  especially  for  red  and 
green.  The  accompanying  diagram  represents  the  field 
for  red,  in  a  case  of  this  description.  It  presents  both  a 
central  and  a  peripheral  defect.  The  ophthalmoscopic  changes 


LEFT 

Fig.  21. — Diagram  of  the  Left  Pield  of  Vision  for  Red  in  a  case  of  tobacco 
amblyopia. — The  outer  line  is  the  boundary  of  the  normal  field  for 
white.  The  boundary  of  the  outer  shaded  area  is  the  minimum  normal 
field  for  red.  Red  could,  however,  be  seen  only  in  the  inner  white 
area,  and  it  could  not  be  seen  in  the  central  shaded  area  around  the 
fixing  point  (*).  The  black  dot  indicates  the  position  of  the  blind 
spot.  (For  the  chart  from  which  this  diagram  was  prepared  I  am 
indebted  to  Mr.  Nettleship.) 

are  also  very  similar  to  those  of  alcoholism.  In  many  cases 
they  are  entirely  absent.  In  some  a  stage  of  simple  conges- 
tion, a  "  hazy  disc,"  slight  uniform  redness,  with  soft  edges, 
without  noticeable  swelling,  may  apparently  be  the  fii'st 
change.  Later  there  is  atrophy,  white  or  greyish- white. 
The  treatment  consists  essentially  in  the  removal  of  the 

p  2 
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cause.  Tonics  and  hypodermic  injections  of  strychnine  are 
also  of  use,  especially  in  the  pre-atrophic  stage.  Mr.  Hutchin- 
son believes  the  prognosis  in  most  cases  to  be  good,  three- 
quarters  of  his  cases  having  recovered,  or  presented  great 
improvement  in  sight.  Age  does  not  render  the  prognosis 
worse. 

Other  Poisons. 

Silver  poisoning  is  said  to  be  accompanied  by  amblyopia, 
in  addition  to  the  other  symptoms  of  argyria.  No  ophthal- 
moscopic changes  have,  however,  been  recorded,  but  silver 
has  been  found  in  the  eyeball  (sclerotic  sheath  of  the  optic 
nerve,  &c.),  by  Reimer,  deposited  in  small  round  granules. 
The  effect  of  silver  is  closely  analogous  to  that  of  lead.  It 
may,  as  I  have  seen,  lead  to  wrist- drop,  gout,  and  albuminmia, 
and  it  is  therefore  highly  probable  that  the  same  ocular 
changes  may,  in  some  cases,  result. 

In  mercurial  poisoning  amblyopia  has  been  observed ;  in 
one  case  optic  neuritis  existed,*  and  in  another  optic  nerve 
atrophy.t  Of  ocular  changes  in  copper  and  phosphorus 
poisoning  nothing  is  known. 

Quinine  and  salici/Uc  acid  may  cause  amblyopia,  but  with- 
out changes  in  the  fundus  oculi. 

Sulphide  of  carbon  was  the  apparent  cause  of  a  *'  perineu- 
ritis," ending  in  partial  atrophy,  in  a  case  recorded  by 
Gralezowski.t  Atrophy  of  the  optic  nerves  is  also  seen,  not 
very  rarely,  among  the  workers  in  india-rubber  works,  in 
which  sulphide  of  carbon  is  used. 

ACUTE  GENERAL  DISEASES. 
Typhus  Fever. 

Loss  of  sight  has  been  many  times  observed  dimng  con- 
valescence from  typhus  fever,+  and  subsequently  atrophy  of 
*  Square:  "  Opli.  Hosp.  Rep."  vi.  54. 

t  Galezowski,  "  Des  Aniblyopies  et  Amauroses  Toxiqiics,"  p.  141. 
J  lu  a  considerable  number  of  the  cases  recorded  abroad  it  is  doubtful 
wliethcr  the  disease  was  tyj^hus  or  typhoid  fever. 
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one  or  both  optic  nerves  has  been  found.  In  some  of  these 
cases  there  have  also  been  cerebral  symptoms,  as  in  a  case  re- 
corded by  Benedikt,  in  which  left  hemijilegia  was  accompanied 
by  atroj)hy  of  the  right  optic  nerve.  In  such  cases,  probably, 
the  atrophy  was  the  result  of  a  cerebral  lesion.  In  other  cases 
there  were  no  symptoms  except  those  in  the  eye,  and  a 
primary  affection  of  the  optic  nerve  appeared  to  have  occurred. 
In  some  cases  these  ophthalmoscopic  changes  have  been  those 
of  simple  atrophy,  but  in  others,  where  the  aifection  of 
sight  was  fii'st  noticed  dui'ing  convalescence,  optic  neuritis  has 
been  found.*    Of  the  origin  of  the  neuritis  nothing  is  known. 

Typhoid  Fever. 

The  occun-ence  of  amblyopia  and  amaurosis  dimng  con- 
valescence from  typhoid  is  well  estabHshed,t  although  rare.  It 
may  or  may  not  be  attended  with  ophthalmoscopic  changes.  In 
the  latter  case,  the  prognosis  is  favom-able  ;  it  usually  passes 
away  in  the  course  of  two  to  eight  weeks.  The  form  of 
amblyopia  varies ;  ansesthesia  of  the  retina  has  been  observed 
by  Leber,  and  an  annular  defect  in  the  field  by  Hersing. 

When  ophthalmoscopic  changes  are  observed,  there  may  be 
simple  atrophy,  single  or  double,  without  preceding  inflamma- 
tion ;  or  double  nemitis  may  be  present,  ending  in  atrophy, 
partial  or  complete,  or  less  commonly,  in  recovery.  Mr. 
Hutchinson,  has,  for  instance,  recorded+  a  case  of  a  boy  whose 
sight  failed  at  3|,  two  to  four  weeks  after  a  fever  with 
diarrhoea  and  headache,  a  sister  having  suffered  from 
similar  symptoms  at  the  same  time.  Symmetrical  nemitis 
was  found,  and  ten  years  later  white  atrophy  with  small 
vessels.  The  neuritis  is  so  rare  that  Leber  suggests,  as 
Stellwag  V.  Carion  had  suggested  long  before,§  that  the  cases 
in  which  it  is  found  may  really  have  been  cases  of  meningitis 
which  have  been  mistaken  for  typhoid  fever,  an  error  not  very 

*  Teale,  "Med.  Times  and  Gazette,"  May  11,  1867.  Chisholm,  "  Opli. 
Hosp.  Rep."  vol.  vi.  p.  214. 

t  Nothnagcl,   "  Deiit.  Arch,  fiir  Kl.  Med."  1872,  ix.  480. 

+  "  Oph.  Hosp.  Rep."  ix.  125. 

§  "  Ophthalmologie,"  Bd.  ii.  Abt.  I.  1856,  p.  662, 
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rare.  It  must  be  remerabered,  however,  that  neuritis  does 
occasionally  follow  other  acute  specific  diseases.  It  has  heen 
suggested  that  the  cases  accomj)anied  by  hypersemia  of  the 
discs  are  cases  complicated  by  meningitis ;  but  meningitis,  ex- 
cept as  secondary  to  suppuration  in  the  ear,  is  exceedingly 
rare  in  typhoid  fever.  Sir  William  J enner  has  informed  me 
that  he  has  never  seen  it.  It  does  not  appear  from  Dr. 
Murchison's  work  on  Fevers  that  he  had  ever  met  with  a  case. 
To  infer  meningitis  in  consequence  of  extreme  delu'imn  or 
coma,  is  certainly  not  warranted  by  pathological  facts. 

Extreme  narrowing  of  the  retinal  arteries,  on  both  sides, 
with  pallor  of  the  disc  and  loss  of  sight,  was  found  by  Hed- 
daens*  in  a  case  of  great  emaciation  after  typhoid.  On  good 
food  the  arteries  regained  their  normal  size,  but  the  disc 
remained  pale  and  sight  did  not  improve  beyond 

Gralezowskif  has  observed  embolism  of  the  central  artery  of 
the  retina  dui'ing  convalescence  from  typhoid. 

Relapsing  Fever. 

It  is  well  known  that  a  peculiar  f  onn  of  general  ophthalmia 
is  apt  to  follow  relapsing  fever.  Beyond  this,  which  is 
announced  by  very  obvious  ocular  symptoms,  no  special 
ophthalmoscopic  changes  have  been  observed. 

Measles. 

Amblyopia,  without  ophthalmoscopic  changes  and  ultimately 
improving  to  the  normal,  has  been  seen,  as  a  sequel  to 
measles,  by  v.  Grraef  e  and  Nagel ;  in  some  cases  accompanied 
by  cerebral  sjonptoms,  convulsions,  and  sopor.  Nagel  has 
also  met  with  three  cases  of  optic  neuritis  after  measles,  but 
in  the  epidemic  in  which  they  occm'red  there  were  many  cases 
of  meningitis.  As  Forster  remarks,  the  commonness  of  the 
disease,  and  the  rarity  of  affections  of  sight  in  it,  shows  that 
the  connection  between  the  two  cannot  be  a  very  close  one. 

*  "Monatsbl.  fiir  Augenheilk."  Aug.  1866. 
t  "  Traite  Iconogi-aphique,"  p.  188. 
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Scarlet  Fever. 

The  frequency  with  which  renal  disease  accompanies  and 
succeeds  scarlet  fever  renders  affections  of  sight  not  very  rare 
consequences  of  the  disease.  Occasionally,  however,  they 
arise  independently  of  any  renal  disturbance. 

ITrsemic  amaurosis  is  common  in  scarlatinal  dropsy.  It 
comes  on  suddenly,  when  the  renal  disease  is  at  its  height,  is 
commonly  complete,  double,  unattended  by  ophthahnoscopic 
changes,  and  passes  away.  Occasionally,  cerebral  symptoms 
accompany  it — convidsions,  and,  in  rare  cases,  hemiplegia, 
from  a  cerebral  thrombosis  or  embolism,  which  persists  after 
the  cessation  of  the  convulsions,  and  the  return  of  sight. 

Neuro-retinitis  has,  however,  been  observed  to  succeed 
scarlet  fever  when  there  has  been  no  renal  disease  or  albumen 
in  the  urine.  Betke*  has  recorded  a  case  in  which  there  was 
great  dimness  of  sight  seventeen  days  after  desquamation. 
There  was  no  albuminuria,  but  a  marked  neuro-retinitis  was 
found  on  ophthalmoscopic  examination,  less  developed  in  the 
right  eye  than  in  the  left.  There  was  no  sign  of  meningitis, 
past  or  present.  The  neuritis  entirely  disappeared  and  sight 
was  restored  in  eight  weeks. 

It  is  not  uncommon  to  meet  with  atrophy  of  the  optic  nerve 
after  scarlet  fever,  and  the  atrophy  may  have  all  the  aspects 
of  a  consecutive  atrophy.  It  has  been  observed  in  association 
with  the  symptoms  of  a  local  cerebral  lesion,  hemiplegia,  &c. 
(Loet),  but  in  some  cases  has  occurred  alone.  Two  remarkable 
cases  have  been  recorded  by  Bayley,t  in  which,  in  two  sisters, 
sight  gradually  failed  some  months  after  an  attack  of  scarlet 
fever,  without  albuminuria  or  dropsy.  One  became  blind 
and  idiotic,  and  the  other  epileptic.  The  optic  discs  were 
"  pale  but  not  the  bluish- white  of  atrophy,"  and  the  fundus 
in  each  case  showed  accumulation  of  pigment. 

It  must  be  remembered  that  an  intense  albuminuric 
inflammation  may  leave  partial  atrophy  of  the  optic  nerve. 

*  "Monatsbl.  fiir  Augenheilkunde,"  Bd.  viii.  18G9,  201. 
t  "Lancet,"  Sept.  15,  1877. 
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Yakiola. 

Leber  has  observed  diffuse  neuro-retinitis  iu  variola  dmiiig 
the  stage  of  drying  of  the  eruption. 

Acute  Rheumatism. 

Acute  rheumatism  is  not  usually  associated  with  any  changes 
in  the  fundus  oculi.  EmboKsra  of  the  cerebral  arteries  some- 
times, though  rarely,  occurs  during  the  com-se  of  an  attack, 
but  embohsm  of  the  retinal  arteries  has  not,  I  beheve,  been 
observed,  except  as  a  late  sequel  of  the  resvdting  endocarditis. 
Schmidt  once  observed  irido-choroiditis  (such  as  is  common 
in  relapsing  fever)  after  an  attack  of  acute  articular  rheu- 
matism without  endocardial  complication.* 

Malarial  Fevers. 

Changes  in  the  fundus  oculi  ai'e  present  in  some  cases  of 
malarial  fever;  rarely  in  the  intermittent  of  this  country, 
but  not  uncommonly  in  the  severer  forms  of  malarial  fever, 
especially  in  tropical  climates.  Poncet,  f  for  instance,  found 
changes  in  ten  per  cent,  of  the  cases  of  malarial  cachexia 
in  Algeria.  The  changes  which  have  been  observed  consist 
of  retinal  haemorrhages,  neuro-retinitis,  and  atrophy  of  the 
optic  nerve. 

Heemorrhages  may  occm-  without  other  change,  sometimes 
in  the  posterior  segment  of  the  eyeball,  sometimes  chiefly 
in  the  ciliary  region  (Poncet).  Three  instances  of  retinal 
haimorrhages  in  ague  have  been  recorded  by  Dr.  Stephen 
Mackenzie.  +  One  was  a  young  man,  aged  twenty,  who  had 
one  attack  of  ague  on  his  way  home  from  India,  and  a  severe 
paroxysm  immediately  after  his  arrival.  The  attacks  recurred 

*  "  Arch,  fair  Ophtli."  Bd.  xviii. 
t  "Ann.  d'Oculistique,"  May,  1878. 

+  In  a  paper  on  "  Retinal  HoBmorrhages  and  Melansemia  as  Symptoms 
of  Ague."  "Med.  Times  and  Gaz."  1877.  I  am  much  indebted  to  Dr. 
Mackenzie  for  tha  woodcuts  from  his  paper. 
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daily  for  a  fortnight,  when  he  came  under  treatment  and 
numerous  retinal  hajmoiThages  were  found,  most  numerous 
near  the  disc,  chiefly  along  the  coiu-se  of  the  larger  vessels, 
especially  arteries,  which  they  in  places  obscured  (Fig.  22). 
Sprinkled  about  the  fundus,  and  most  numerous  near  the 
disc,  were  many  small  round  bright  spots,  resembling  pin- 
holes j)ricked  in  a  piece  of  paper  held  up  against  the  light. 
The  retinal  vessels  were  of  normal  size,  and  their  sheaths  did 
not  appear  thickened.  These  htemorrhages  were  carefiJly 
observed  day  by  day,  and  were  seen  to  fade  away  gradually ; 


Kg.  22. — Retinal  Hsemorrhages  in  Ague  (Mackenzie). 


and,  as  each  died  away,  it  left,  to  mark  its  former  situation, 
one  of  the  shiny  white  spots  of  which  mention  has  been 
made  above.  There  Avas  no  albuminmia  or  other  symptom 
of  Bright's  disease.  The  spleen  was  large.  The  blood  at 
first  contained  much  pigment,  but  after  the  fii-st  few  days  no 
more  could  be  found. 

In  two  cases,  at  the  Seamen's  Hospital— a  man,  aged 
twenty-nine,  with  quotidian  ague,  and  another,  aged  eighteen, 
with  tertian  ague— haemorrhages  were  found,  in  the  former 
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case,  numerous,  large,  and  superficial,  leaving  white  patches. 
One  was  paler  in  the  centre  than  in  the  peripliery  (Fig.  23). 
They  quickly  disappeared.  Neither  of  these  patients  had 
melanaemia.  In  several  cases  suhsequently  examined,  no 
haemorrhages  were  foimd. 

Poncet  found,  in  Algeria,  besides  hfemorrhagos,  peri- 
papillary oedema  and  even  considerable  neuro-retinitis, 
accompanied,  in  some  cases,  by  haemon-hages.  Neuritis 
has  also  been  seen  in  one  case  by  Gralezowski,*  and  in 
two  by  Hammond,!  in  one  eye,  mth  stellate  deposits  of 
pigment  in  the  retina  following  the  course  of  the  vessels. 


Fig.  23. — Retinal  HEemorrhages  in  Ague  (Mackenzie). 


Atrophy  of  the  optic  nerve  has  also  been  observed  to 
succeed  malarial  fever.  It  is  very  rare,  however,  as  a  con- 
sequence of  the  intermittents  of  temperate  climates,  although 
a  few  cases  are  on  record.  After  the  severe  malarial  fever  of 
hot  climates  it  is  not  infrequent.    Several  cases  are  narrated 

*  "Traite  Iconographique,"  p.  190. 

t  "  Trans.  American  Neurological  Society,"  1875. 
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by  Gralezowski.*  The  disc  "is  white,  and  the  vessels  small,  and 
the  field  of  vision  greatly  restricted.  The  pathology  of  these 
retinal  changes  is  still  obscure.  The  retinal  hemorrhages 
have  been  ascribed  to  pigmentary  embolism,  and  they  are,  as 
Dr.  Mackenzie  has  shown,  to  be  found  when  there  is  no 
melansemia.  Poncet  attributes  them  to  the  blockade  of 
minute  vessels  by  leucocytes.  The  atrophy  was  ascribed  by 
Gralezowski  to  pigmentary  embolism.  It  seems  possible  that 
the  atrophy  may  be  the  result  of  such  neuro-retinitis  as  is 
described  above,  and  which,  damaging  sight  only  during  the 
stage  of  atrophy,  attracted  no  attention  during  its  acute  stage. 

Erysipelas. 

Erysipelas  of  the  face  is  sometimes  followed  by  loss  of 
sight  and  the  signs  of  atrophy  of  the  optic  nerve  (v.  Grraefe, 
H.  Pagenstecher,  Hutchinson,  and  others).  It  is  probably 
produced  by  the  extension  of  the  cellulitis  into  the  orbit,  and 
the  resulting  damage  to  the  trimk  of  the  optic  nerve  by 
invasion  or  pressure.  Y.  Grraefe  has  pointed  out  that  there  is 
commonly  some  exophthalmos,  but  this  may  be  very  slight 
and  may  bear  no  proportion  to  the  subsequent  damage  to 
sight.  In  most  recorded  cases  any  symptoms  suggestive  of 
orbital  cellulitis  have  escaped  notice.  In  one,  however  (that 
of  Storey t),  there  was  permanent  limitation  of  the  ocular 
movements.  The  loss  of  sight  often  comes  on  rapidly.  In 
one  of  Pagenstecher's  cases  the  loss  of  sight  was  complete  at 
the  end  of  fourteen  days.  There  is  always  pallor  of  the  disc 
and  remarkable  narrowing  of  the  vessels,  the  arteries  especially. 
Jager  has  recorded,  for  instance,  a  case  in  which  an  adhesion 
of  the  eyelids  required  division  with  the  knife  five  weeks  after 
the  erysipelas:  the  optic  disc  was  grey  and  atrophied;  one 
branch  of  the  central  artery  and  its  corresponding  vein  were 
normal,  the  others  reduced  to  lines  with  white  borders.  In 
Storey's  case  some  arteries  were  bloodless,  and  occluded  veins 
were  represented  by  dark  radiating  lines.  In  one  of  Pagen- 
stecher's cases  there  was  a  central  scotoma  and  also  peripheral 
*  Loc.  cit. 

t  "Brit.  Med.  Journal,"  March  16,  1878. 
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limitation  of  the  field.  Opacity  of  tlio  vitreous  and  glaucoma 
have  also  been  seen  after  erysipelas. 

Diphtheria. 

The  defect  of  sight  which  so  often  follows  diphtheiia,  and 
is  due  to  a  paralysis  of  accommodation,  is  not  attended  Avitli 
any  ophthalmoscopic  change.  In  rare  cases,  however,  vision 
is  defective,  apart  from  the  paralysis  of  accommodation,  and 
in  such  cases  one  or  two  observers  (especially  Bouchut)  have 
found  congestion  of  the  disc,  simple  or  with  oedema  sufficient 
to  veil  the  edges  and  even,  in  part,  the  vessels,  and  in  very 
rare  cases  an  actual  neuritis  which  may  go  on  to  atrophy. 
The  atrophy  may  be  unilateral,  as  in  one  case  figm-ed  by 
Bouchut.  This  case,  however,  was  accompanied  Avith  partial 
right  hemiplegia  and  defect  of  speech.  The  congestion  and 
oedema  are  usually  bilateral,  but  may  be  more  intense  on  one 
side  than  on  the  other. 

Parotitis. 

Transient  dimness  of  sight  may  succeed  mumps,  and  a  co- 
incident congestion  of  the  optic  nerve  has  been  described 
by  Hating. 

Tonsillitis. 

In  a  case  of  tonsillitis  v.  Graefe  once  saw  signs  of  diminished 
blood  supply  to  the  retina  accompanying  sudden  loss  of  sight. 
The  known  relation  of  tonsillitis  to  rheumatism  suggests  the 
probability  of  embohsm  in  this  singular  case. 

4 

Whooping  Cough. 

Bhndness  has  been  observed  to  come  on  during  the 
progress  of  whooping  cough,  and  in  one  case  Knapp*  found 
the  discs  white,  and  the  retinal  arteries  invisible  in  one  eye 

*  "Arch,  of  Ophthalm.  aud  Otol."  vol.  iv.  Nos.  3  and  4,  p.  448. 
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and  mere  lines  in  the  other.  The  patient  was  very  weak,  and 
Knapp  suggests  as  explanations,  ansemia  from  cardiac  weak- 
ness, or  hfBmorrhage  into  the  nerve  sheaths.  According  to 
Loomis  (quoted  by  Knapp),  loss  of  sight  generally  occiu's, 
in  this  disease,  in  chikben  who  are  much  prostrated,  and  who 
commonly  die  from  lobular  pneumonia. 

Cholera, 

In  cholera,  v.  Grraefe  found  that,  during  the  stage  of  collapse 
and  cyanosis,  the  circulation  in  the  smaller,  and  even  in  the 
middle-sized,  arteries  may  apparently  cease.  When  the 
weakness  of  the  heart  was  moderate,  the  artery  pulsated  on 
slight  pressure  with  the  finger  on  the  eyeball ;  but  when  the 
heart  was  strong  this  could  not  be  well  produced.  If  the 
heart  was  so  weak  that  the  radial  pulse  could  not  be  felt,  and 
the  second  sound  of  the  heart  was  inaudible,  slight  pressure  on 
the  eye  caused  emptying  of  the  arteries  without  pidsation. 
The  veins  were  large  and  dark,  visible '  in  the  finest  divisions. 
The  papilla  was  of  a  pale  lilac  tint. 

Pyemia  and  Septicaemia. 

The  occurrence  of  a  general  inflammation  of  the  eye  in 
cases  of  septiceemia  of  various  kinds,  "  metastatic  panophthal- 
mitis," has  long  been  known,  but  it  is  only  diu-ing  the  last 
few  years  that  the  use  of  the  ophthalmoscope  in  medical  and 
surgical  practice  has  revealed  the  fact  that  slighter  retinal 
changes  are  present  in  a  large  proportion  of  the  severer  forms 
of  these  affections,  and  constitute  a  symptom  of  considerable 
diagnostic  and  prognostic  importance,  as  well  as  of  great  patho- 
logical interest.  The  knowledge  of  theii-  character  is  largely 
due  to  the  labours  of  Heiberg,*  Eoth,t  and  especially  of 
Litten.+    All  fonns  of  affection  are  most  common  in  the 

*  "Med.  Centralblatt,"  1874,  No.  36. 

t  "Dcut.  Zcitsclu-iftfiir  Chinirgie,"  1872,  p.  471 ;  Nagcl'H  "Jahresbericht," 
1872,  p.  349. 

X  "  Charite  Aunalcn"  for  1376,  i\  160. 
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intense  septicajmia  of  puerperal  women,  but  are  also  met 
Avith  in  other  cases. 

Panophthahnitk. — The  general  inflammation  of  the  eye, 
"pysemio  or  metastatic  ophthabnia,"  is  usually  attended  with 
suppuration  in  the  various  structures — iris,  choroid,  retina, 
vitreous — with  rapid  destruction  of  the  eyeball.  It  was  shown 
by  Virchow*  to  depend  upon  septic  embolism,  and  later 
researches  have  fully  confinned  the  fact.  Plugs  in  the  vessels 
have  been  found  by  Virchow,  Eoth,  and  Heiberg.  The  latter 
found  micrococci  in  the  emboli.  It  is  usually  associated  -with 
the  endocarditis  which  is  so  common  in  septicsemia.  Virchow 
found  yelloAvish  granular  masses  in  the  capillaiies  of  the  retina, 
similar  to  those  which  were  present  in  the  cardiac  valves,  and 
he,  with  most  subsequent  observers,  regarded  the  cardiac  valves 
as  the  source  of  the  emboli.  The  condition  may,  however,  occur 
independently  of  any  endocarditis.!  Even  in  such  cases, 
however,  the  presence  of  infarcts  in  other  organs,  and  of 
suppurating  thrombi  in  the  source  of  the  septictemia,  demon- 
strated the  probability  of  embolism,  although  not  dii-ectly 
from  the  heart.  It  is  well  known  that  pytemic  emboli  may 
pass  through  the  liuigs  and  lodge  in  the  general  sj^stem. 
The  septic  inflammation  excited  in  the  eye  may  start  from 
the  choroid  or  the  retina,  as  is  demonstrated  by  two  cases  of 
Litten's,  in  which  the  process  commenced  a  short  tune  before 
death,  and  he  found  plugging  in  the  one  case  of  choroidal 
and  in  the  other  of  retinal  vessels.  A  case  in  which  the 
mischief  apparently  commenced  in  the  retina  has  also  been 
described  by  Roth.  When  the  retinal  vessels  are  plugged, 
hfemorrhages  in  the  retina  are  invariable,  as  Vu-chow  demon- 
strated, and  the  commencement  of  the  process  in  retinal 
hoomori'hages,  with  opacity  of  the  retina  and  vitreous,  maj' 
be  watched  with  the  ophthalmoscope.+  The  opacity  of  the 
retina  depends  apparently  in  most  cases  on  acute  degenera- 
tion.   It  was  found  by  Eoth  to  be  merely  softened,  and 

*  "  Archiv.  fiir  Path.  Anat."  Bd.  x.  1856. 

t  Litten,  loc.  cit.  Case  8  ;  Meckel,  "  Charite  Annalcn,"  Bd.,v.  ;  Vii'cho-w, 
*'  Ges.  Abhand,"  p.  539  ;  Sclimidt,  "  Arch.  fUr  Oph."  xviii.  p.  1. 
X  Litten  :  Case  8. 
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containing  granule  cells,  although  the  other  structures  of  the 
eye  were  infiltrated  with  pus.  A  layer  of  pus  has,  however, 
been  seen  on  the  surface  of  the  retina,  and  pus  is  said  to  have 
been  found  in  some  cases  in  the  nerve-fibre  layer.  Barely, 
the  changes  have  been  found  limited  to  a  small  area  of  the 
retina  and  the  adjacent  choroid. 

The  affection  is  usually  single,  but  in  many  cases  both  eyes 
are  affected,  it  may  be  unequally.  It  occurs  only  in  intense 
f oi-ms  of  sej)tic0emia,  commonly  not  long  before  death.  In  rare 
cases  it  may  occur  when  the  general  symptoms  of  the  disease 
are  not  advanced,  as  in  a  case  mentioned  by  Litten,  in  which 
a  woman  came  to  the  hospital  with  one  eye  in  a  state  of  com- 
plete suppuration,  but  vidth  so  little  subjective  symptom  of  the 
considerable  fever  which  was  found  to  exist,  that  she  was 
immlling  to  remain.  Death  occun'ed  some  weeks  after  the 
eye  was  lost.  Ophthalmoscopic  examination  of  the  sound  eye 
revealed  no  change  for  some  time  after  admission.  One  day 
choroiditis  and  infiltration  of  the  vitreous  was  discovered  :  the 
same  day  rigors  and  joint  infiammation  occurred,  and  in 
three  days  later  the  patient  was  dead. 

Retinitis  Scptica. — Roth  has  described  a  peculiar  form  of 
retinitis  in  cases  of  pya3mia,  characterized  by  the  appearance 
of  small  white  flecks  in  the  neighboiu-hood  of  the  papilla  and 
macula  lutea,  varying  in  number,  and  occmTing  in  most  cases 
in  both  eyes.  Sometimes  small  haemorrhages  were  present. 
The  white  spots  were  found  to  consist  of  groups  of  swollen 
nerve  fibres,  among  which  were  granule  cells,  fattily- 
degenerated  capillaries,  and  pigment  granules.  The  affected 
spots  were  of  small  size,  and  showed  little  tendency  to  exten- 
sion, or  to  the  involvement  of  the  vitreous  or  choroid.  In  no 
case  was  any  plugging  of  vessels  discovered,  or  any  deposits 
on  the  cardiac  valves.  Eoth,  therefore,  believes  that  the 
change  is  due  to  the  chemical  alteration  of  the  blood.  It 
was  found  especially  in  cases  in  which  decomposition  was 
occm-ring  in  inflamed  parts,  such  as  extensive  sloughing 
with  secondary  suppm-ation,  and  especially  in  pronounced 
septicajmia.  It  was  found  also  in  one  case  of  putrid 
bronchitis. 
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Retinal  hnmorrhages  constitute,  however,  by  far  the  most 
common  and  most  important  change  in  the  fundus  in  cases  of 
septicoemia.  They  usiially  accompany  the  suppurative  panoph- 
thahnitis,  especially  when  the  process  commences  in  the  retina. 
They  may  also  occur  in  the  form  described  by  Hoth.  But 
they  may  exist  alone,  without  any  sign  of  retinal  inflamma- 
tion, and  as  such  constitute  the  most  common  ophthalmoscopic 
change  in  these  cases.  They  have  been  very  carefully  studied 
by  Litten,  in  cases  of  puerperal  septicaemia,  in  which  they 
almost  invariably  occur  dming  the  last  two  or  three  days  of 
life.  They  are  always  bilateral,  round,  or  irregular  in  form, 
and  of  variable  size,  sometimes  very  large.  They  are  com- 
monly adjacent  to  vessels,  especially  veins,  but  occasionally 
are  situated  apart  from  visible  vessels.  Most  of  the  round 
extravasations  present  pale  or  white  centres,  which  are  often 
distinct  as  soon  as  the  hjBmorrhage  appears.  They  are  recog- 
nized without  difficulty,  some  being  always  in  the  posterior 
portion  of  the  fundus. 

In  some  of  the  cases  in  which  these  hcemorrhages  were  seen, 
there  was  endocarditis,  but  in  several  cases  recorded  by  Roth 
and  Litten  the  heart  was  healthy.  There  is  thus  no  necessary 
connection  between  the  cardiac  and  the  ocular  condition. 
Moreover,  the  retinal  change  appears  comparatively  innocent ; 
no  adjacent  inflammation  is  excited.  In  no  case  could  Litten 
find  any  plugging  of  the  retinal  vessels,  and  from  these 
facts,  he  concludes  with_Eoth,  that  embolism  is  not  the  cause 
of  these  extravasations,  but  that  they  are  to  be  ascribed  to 
the  chemical  change  in  the  blood.  This  view  is  also  supported 
by  a  case  described  by  Leube,*  but  the  same  observer  has 
recorded  another  case  of  septic  pyaemia,  secondary  to 
double  caseating  epididymitis,  in  which  retinal  hoemorrhages 
existed,  and,  post-mortem,  bacterial  plugs  were  found  in  many 
other  organs.  The  retinae  apparently  were  not  examined. 
Eosenbach,t  however,  foimd  a  similar  condition  of  midtiple 
hfemorrhages  in  the  retinae  of  dogs,  in  which  a  septic 
endocarditis  had  resulted  from  experimental  lesions  of  the 

»  "Dent.  Arch,  fiir  IClin.  Mod."  xxii.  1878,  p.  235. 
t  "  Arch,  fiir  Exp.  Path,  und  Pharmak."  187P. 
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valves,  and  he  foiiud  micrococcal  plugs  in  the  retinal  vessels 
after  death.  From  these  facts  we  may  conclude  that, 
although  simple  haemorrhages  usually  arise  independently  of 
emhoHsm,  they  may  sometimes  be  due  to  the  plugging  of 
vessels.  In  connection  with  the  remark,  that  adjacent  in- 
flammation is  often  not  excited,  it  may  be  noted  that  of  six 
cases  with  endocai'ditis  observed  by  Litten,  in  only  three  did 
the  cardiac  change  present  the  aspect  of  malignant  ulcerating 
endocarditis;  in  the  other  three  the  valves  presented  only 
innocent  looking  vegetations.  It  is  probable  that  the  endo- 
carditis varies  in  its  degree  of  septic  character  in  different 
cases  of  blood  poisoning.  In  several  cases  of  pysemia  similar 
haemorrhages  have  been  noted  on  the  mucous  membrane  of 
the  conjimctiva  or  mouth  (Litten,  Leube). 

From  the  fact  that  the  retinal  htemorrhages  usually  pre- 
cede death  by  a  few  days  only,  they  afford  important  and 
very  grave  prognostic  information.  Now  and  then  they  are 
useful  also  in  diagnosis,  since  they  are  apparently  not  found 
in  acute  specific  diseases,  even  in  those  severe  cases  in  which 
cutaneous  haemorrhages  are  present.  Litten  mentions  two 
cases  of  women  admitted  mth  high  fever,  cutaneous  extrava- 
sations, and  cardiac  murmurs.  One  had  been  recently  con- 
fined. They  had  the  aspect  of  cases  of  septicaemia  rather 
than  of  typhoid,  but  the  absence  of  retinal  extravasations  led 
to  a  diagnosis  of  typhoid  fever,  which,  in  each  case,  was  con- 
firmed by  the  post-mortem  examination. 

The  effect  of  the  retinal  haemorrhages  on  vision  could  not 
be  ascertained  with  exactness,  on  account  of  the  general  state 
of  the  patients,  but  they  appeared  to  cause  little  impairment. 

Purulent  meningitis  sometimes  occiu's  in  cases  of  septicaemia. 
In  one  such  case,  recorded  by  Leube,*  there  were  retinal 
extravasations,  but  after  death  intense  inflammation  of  the 
optic  nerves  adjacent  to  the  inflamed  membranes  was 
found. 

*  "  Deut.  Arch,  "tii-  Kl.  Med."  Bd.  xxii.  1878,  p.  263. 
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THE  OPHTHALMOSCOPIC  SIGNS  OF  DEATH. 

The  stoppage  of  the  heart's  action  and  the  consequent  arrest  , 
of  the  circulation  of  the  blood,  which  constitute  the  chief 
events  in  the  cessation  of  sj^stemic  life,  lead  to  striking 
changes  in  the  fundus  oculi,  changes  which  are  among  the 
most  unequivocal  signs  of  death.  Attention  was  first  called 
to  them  by  Bouchut  in  1863,*  and  they  have  since  been 
studied  by  many  observers,  especially  by  Poncet,t  Arlidge,+ 
and  Gayet.§ 

As  the  heart's  action  is  failing,  the  arteries  may  be  observed 
to  diminish  in  size  (Arlidge).  On  the  cessation  of  its  con- 
tractions, the  diminution  in  their  size  becomes  more  marked. 
A  few  minutes  after  death  the  capillary  redness  of  the  disc 
disappears,  and  its  surface  becomes  of  papery  whiteness,  in 
which,  hoAvever,  the  central  gup,  if  present,  may  apjjear  of 
still  more  brilliant  whiteness.  The  arteries  quickly  cease  to 
be  recognizable  upon  the  disc,  appearing  to  commence  at  its 
edge.  On  the  fundus  they  are  at  first  distinct,  usually 
narrow,  but  otherwise  of  normal  appearance.  The  veins  may 
present  nonnal  characters  or  may,  like  the  arteries,  quickly 
become  indistinct  upon  the  disc,  appearing  to  start  from  its 
edge.  Commonly  the  colmnns  of  blood  within  them  soon 
become  interrupted,  broken  up  into  segments,  which  give  the 
vessels  a  beaded  appearance.  The  indistinctness  of  the 
arteries,  which  is  due  to  their  contraction  emptying  them  of 
blood,  quickly  extends  towards  the  peripherj^,  and  in  the 
course  of  half  an  hour,  sometimes  in  ten  minutes,  they  are 
irrecognizable.  The  veins  remain  distinct,  biit  in  most  cases 
the  beaded  appearance  increases.  The  choroid,  during  the 
first  few  minutes,  presents  nearly  its  normal  tint,  but  this 

*  "  Traite  des  Signos  de  la  Mort." 

t  «  Arch.  Gcii.  de  Med."  1870,  p.  108. 

+  "West  Riding  Asylum  Reports,"  i.  1871,  p.  73. 

§  "  Ann.  d'Oculistique,"  t.  Ixxiii.  1875,  p.  5. 
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quickly  lessens  in  intensity,  and  the  colour  which  is  presented 
depends  on  the  amount  of  pigmentation.  In  dark  eyes  it 
acquires  a  yellow-hrown  coloiu",  in  lightly  pigmented  eyes  it 
gradually  assumes  a  pale,  reddish-yellowish,  sometimes  a 
greyish,  tint.  Commencing  opacity  of  the  retina  may  Some- 
times be  distinguished  and  may  be  accompanied  by  a  red 
spot  at  the  macula  lutea  (Grayet),  due  to  its  freedom  from 
opacity,  and  similar  to  that  seen  in  embolism  of  the  central 
artery. 

These  appearances  persist  imtil,  generally  after  five  or  six 
hours,  the  progressive  opacity  of  the  media  prevents  further 
observation. 
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NOTES. 

I. — On  Ophthaxmoscopes. 

The  qiiestion  is  often  asked,  wliicli  of  the  many  forms  of  ophthalmoscope 
is  to  be  recommended  ?  The  instruments  with  a  revolving  disc  of  lenses 
beliind  the  mirror  have  practically  superseded  the  older  forms.  Their 
great  convenience  more  than  compensates  for  slight  drawbacks  which 


Fig.  24. 

they  possess.  The  ophthalmoscope  of  the  kind  which  has  come  into 
most  general  use  is  that  of  De  Wecker.  There  are,  however,  two  instru- 
ments Imown  by  his  name.     The  larger  of  these  possesses  a  set  of 
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twenty  convex  lenses,  wMcli  are  all  rendered  of  minus  power  by  the 
interposition  of  a  sinf^le  strong  concave  lens.  Tims,  a  series  of  forty 
modifications  is  obtained.  The  instrument  is,  however,  a  little  complex, 
heavy,  and  somewhat  clumsy,  and  has  the  disadvantage  that  cither 
two  or  three  thicknesses  of  glass  are  always  interposed,  and  the  least 
dust  on  the  glasses  dims  the  image.  Moreover,  I  have  found  that  in 
use  the  instrument  is  apt  to  get  unsteady. 

The  other  form  of  De  Wecker's  ophthalmoscope  (Fig.  24)  is  a  smaller, 
lighter,  and  convenient  instrument.  It  has  a  dial  of  twenty-four  lenses, 
eleven  convex  and  thu-teen  concave,  which  are  sufficient  for  all  ordinary 
purposes.  The  latest  form  of  this  instrument  differs  in  some  respects  from 
that  previously  made,  being  neater  and  more  compact.  Both  instruments 
are  made  by  Cretes,  66,  Rue  de  Rennes,  Paris,  and  are  kept  by  Krohne 
and  Sesemann,  8,  Duke  Street,  Manchester 
Square,  London,  and  other  instriiment 
makers.  An  ophthalmoscope  on  the  exact 
model  of  the  smaller  of  these  instruments 
is  also  made  by  Messrs.  PUlischer  and  Son, 
of  New  Bond  Street. 

The  large  size  of  the  disc  of  lenses  in  these 
instruments  is  somewhat  inconvenient  in 
their  use,  especially  for  the  direct  method  of 
examination.  Messrs.  Pillischer  have  made, 
by  my  dii-ections,  an  ophthalmoscope  in 
twenty-six  lenses,  two  more  than  in  De 
Wecker's  smaller  instrument,  are  contained 
in  a  disc,  which  is  scarcely  wider  than  the 
mirror.  The  instrument  is  shown  in  Fig.  25. 

The  lenses  are  arranged  in  two  series, 
the  weaker,  those  most  frequently  needed, 
outside ;  the  stronger,  those  least  frequently 
needed,  inside.  The  pivot  on  which  the  disc 
revolves,  rotates  secui-ely  on  either  of  two 
points,  one  for  each  series  of  lenses,  and  can 
be  moved  from  one  to  the  other  with  facility, 
in  any  position.  By  this  means  the  size  of 
the  instrument  is  reduced,  and  it  is  thus  more 
convenient  for  examination  by  the  direct  method,  and  for  the  pocket  * 

n. — On  Leaening  the  Use  of  the  Ophthaimoscope. 
It  is  very  desirable  that  students  should  learn  the  use  of  the  ophthal- 
moscope early  in  their  practical  work.    As  a  rule,  it  is  one  of  the  last 
things  acquired,  and  too  often  it  is  postponed  until  the  work  for  final 

*  I  have  been  informed  that  the  same  principle  has  been  adopted  by 
Loring,  but  have  not  been  able  to  find  an  account  or  figure  of  his 
instrument.  While  this  sheet  is  passing  the  press,  a  description  has  ap- 
peared of  a  new  ophthalmoscope  by  De  Wocker,  with  two  revolving  discs, 
giving  fifty-two  combinations  ("Ann.  d'Oculist,"  May,  1879). 
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examinations  absorbs  the  student,  to  the  exclusion  of  other  things,  and 
in  consequence,  it  is  often  not  learned  at  all.  The  ordinary  ward 
work  of  the  student  supplies  him  with  numberless  convenient  oppor- 
tunities of  acquiring  a  knowledge  of  the  normal  and  abnormal 
appearances  of  the  fundus,  opportunities  which  are  lost  if  he  has  not 
learned  how  to  use  the  instrument. 

To  acquire  the  necessary  skill,  it  is  very  desirable  that  the  student 
should  possess  an  instrument,  as  it  is  difficult  for  him  otherwise  to 
obtain  sufficient  practice  in  its  manipulation.  The  cost  of  an  instrument 
probably  prevents  many  students  from  obtaining  one  at  the  beginning  of 
their  work.  It  may,  therefore,  be  worth  while  to  mention  that  the  use 
of  the  ophthalmoscope  may  be  learned,  and  dexterity  with  it  acquired, 
with  an  instrument  which  every  student  can  make  for  himself  at  the 
cost  of  a  few  pence.  A  piece  of  looking-glass,  .two  inches  long  by  one 
vnde,  with  the  corners  rounded  off,  is  all  that  is  necessary.  Paper 
should  be  pasted  on  to  the  back  of  it,  and  over  one  half  of  the  front, 
and  turned  over  the  edge  of  the  glass  in  the  other  half,  so  as  to  cover 
the  sharp  edge.  A  small  hole  should  be  made  in  the  paper  at  the  back 
opposite  the  middle  of  the  uncovered  part  of  the  mirror,  and  the  silver- 
ing scraped  away  at  the  spot.  By  the  covered  half  of  the  glass  the 
instrument  may  be  held.  With  this  simple  ophthalmoscope,  and  a 
two-and-a-half  or  three-inch  lens,  the  fundus,  disc,  and  vessels  can  be 
clearly  seen.  The  illumination  is,  of  course,  feebler  than  with  a  eon- 
cave  mirror,  but  sufficient  for  the  purpose — that  of  enabling  the  use  of 
the  instrument  to  be  acquired.  Emmetropic  and  hypermetropic  eyes 
may  also  be  examined  with  it  by  the  direct  method. 

By  far  the  best  method  of  acquiring  dexterity  in  the  use  of  the 
ophthalmoscope  is  for  the  student  to  attempt  to  make  a  sketch  of  some 
fellow-stiident's  optic  disc.  The  instrument  has  to  be  laid  down,  and 
readjusted  at  every  stroke,  and  the  repetition  of  the  operation  \inder 
the  same  conditions,  will  very  quickly  enable  him  to  do  it  with  an 
accuracy  which  he  is  much  longer  in  acquiring  in  the  examination  of 
patients,  when  every  occasion  of  use  is  under  different  conditions. 
In  practising  upon  a  feUow-student  he  has,  it  is  to  be  presumed,  an 
intelligent  subject,  a  point  of  the  greatest  importance  to  the  beginner. 
If  he  in  his  turn  submits  to  a  similar  examination,  he  will  be  better 
able  to  exercise  consideration  for  the  patients  whom  he  examines. 
Dilatation  of  the  pupil  is  imnecessary,  and  indeed,  undesirable  for  this 
"  practice." 

Artificial  eyes  are  made  for  ophthalmoscopic  practice,  and  are  useful 
for  the  acquisition  of  familiarity  in  the  adjustment  of  the  instrument. 
A  rough  apparatus  can,  however,  be  made,  which  will  answer  for  this 
piirpose  very  weU,  with  an  ordinary  botanical  lens  at  half  or  two- 
thirds  of  an  inch  focus.  Let  a  diagram  of  an  optic  disc  and  vessels 
be  sketched  upon  a  piece  of  cardboard,  the  disc  being  about  one-tenth 
of  an  ijich  in  diameter.  Fix  this  on  the  focus  of  the  lens.  A  botani- 
cal lens,  the  case  of  which  is  provided  with  a  hole  on  each  side,  answers 


NOTES. 


231 


very  well,  since  a  rod  can  be  placed  through  the  holes,  and  on  the  rod  the 
cardboard  fixed.  Place  in  front  of  the  lens  another  piece  of  cardboard 
•with  an  aperture  to  represent  the  pupil.  With  this  apparatus  the 
indii-ect  and  direct  methods  of  examination  may  be  practised,  and  the 
use  of  convex  lenses  to  magnify  the  inverted  image.  By  moving  the 
diagram  forwards  or  backwards,  the  conditions  of  the  hypermetropic 
or  myopic  eye  may  be  obtained,  and  the  different  effect,  on  the  image 
of  the  vessels,  of  movement  of  the  head  can  be  observed. 

Ill, — Ophthalmoscopic  Micrometry. 

The  measurement  of  the  size  of  the  details  in  the  fundus  oculi 
presents  many  practical  difficulties  arising  from  the  variations  in  the 
length  of  the  eyeball,  in  the  refraction,  and  in  the  accommodation.  The 
employment  of  any  method  is  especially  difficult  where  it  is  most 
wanted,  in  the  direct  mode  of  examination,  in  which  alone  is  the 
magnification  sufficient  to  render  the  exact  measurement  of  small 
objects  possible.* 

Bonders,  in  1853,  soon  after  the  invention  of  the  ophthalmoscope, 
devised  an  instrument  for  measuriag  the  details  by  the  direct  method. 
It  consists  essentially  in  a  tube  conveying  the  Kght  to  the  mirror,  which 
is  placed  in  a  small  square  box,  through  which  the  examiner  looks  at 
the  patient's  eye.  At  the  end  of  the  tube  next  the  light,  two  rods  are 
placed,  the  points  of  which  can  be  approximated  ot  withdrawn  from 
one  another.  The  image  of  these  is  seen  on  the  retina  when  the  eye  is 
accommodated  to  the  distance  of  the  points.  They  are  moved  untU  they 
correspond,  in  the  image,  to  the  diameter  of  the  object  to  be  measured, 
and  a  simple  mathematical  formula  gives  the  relation  which  the  actual 
distance  between  the  points  bears  to  the  distance  between  them  in  the 
image  upon  the  retina.  To  make  the  punctum  remotum  of  an  emme- 
tropic eye  correspond  to  the  points,  a  convex  glass  before  it  may  be 
necessary.    The  instrument  has  never  come  into  general  use. 

For  the  same  purpose  it  has  been  proposed  during  the  ophthalmoscopic 
examination  for  the  observer  to  look  with  his  other  eye  at  a  divided  sur- 
face, when  the  divisions  will  be  seen  as  if  upon  the  retinal  image.  But 
for  this,  as  Giraud-Teulon  has  remarked,  the  two  eyes  of  the  observer 
must  correspond  in  accommodation,  a  condition  difficult  to  secure  under 
the  circumstances.  Landoltt  has  suggested  that  the  same  effect  maybe 
obtained  with  one  eye  by  employing  an  ophthalmoscope,  the  back  of 
which  reflects  as  weU  as  the  front.  The  divided  surface,  used  as  a 
gauge,  must  be  placed  at  a  certain  distance  from  the  mirror  (28  cm.  of 
the  mirror  is  2  cm.  from  the  eye  and  the  latter  is  emmetropic)  or  it  may 

*  A  full  account  of  the  subject  will  be  found  in  the  article  on  "  Oph- 
thalmometrologie,"  by  Snellen  and  Landolt,  in  the  "  Handbuch  d.  Gesammt. 
Augenhoilkimde  "  of  Graefe  and  Saemisch  (vol.  ii.  pt.  1),  and  in  a  pamph- 
let on  "Le  Grossissement  des  Images  Ophthalmoscopiquos,"  by  Landolt, 
Paris,  1874. 

t  Loc.  cit.  p.  76. 
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be  fixed  on  to  the  ophthalmoscope,  and  the  divergence  of  the  rays 
corrected  by  a  suitable  convex  lens. 

The  measurement  of  the  details  of  the  inverted  image  is  much  more 
simple.  It  is  only  necessary  to  place  the  measure  in  the  position  of  the 
image,  i.e.,  a  certain  distance  behind  the  lens.  Schneller*  adapted 
Bonders'  method  by  placing  the  measuring  rods,  or  a  glass  ruled  with 
parallel  lines,  in  the  focus  of  the  intermediate  lens,  which  was  fixed  for 
the  purpose  on  the  end  of  a  short  glass  tube.  Liebreioh  f  placed  in  the 
corresponding  position  in  the  tube  of  his  demonstrating  ophthalmoscope, 
a  plate  of  glass  bearing  vertical  and  horizontal  lines,  and  so  arranged 
that  it  could  be  moved  forwards  or  backwards,  rotated  or  inclined,  to 
get  rid  of  the  reflection. 

Landolt  suggests  the  use  of  a  similar  apparatus  in  which  also  the 
diaphragm  is  movable,  so  as  to  be  placed  in  the  exact  position  of  the 


Fig.  26. — Micrometer  Screen  for  Ophthalmoscopic  Measxirements. 

image,  whatever  be  the  refraction  of  the  eye  examined.  The  position 
of  the  diaphragm  is  indicated  by  a  scale  on  the  outside  of  the  tube. 
This  scale  affords  a  guide  to  the  degree  of  magnification  and  consequent 
value  of  the  divisions  of  the  diaphragm,  according  to  certain  formulte 
which  are  given  by  Landolt.  The  instrument  is,  of  course,  available  for 
relative  measurements  without  this  calculation. 

It  has  been  proposed  by  Mr.  Renton,  of  Grlasgow,J  to  carry  the 
quadrilled  diaphragm  at  the  distance  behind  the  lens  at  which  the 
image  is  formed,  by  fixing  the  two  upon  a  rod  of  wood.  This  rougher 
method  is^  of  course,  only  available  for  relative  measurements. 

■   *  "Arch.  f.  Ophth."  Bd.  ill.  1867,  p.  61. 
t  "Arch.  f.  Ophth.''  viii.  1860,  ii.  p.  134. 
j  "Jom'nalof  Physiology,"  January,  1879. 
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I  have  employed  the  instrument  shown  in  Fig.  26  for  purposes  of 
ophthalmoscopic  measurement  and  have  found  that  it  answers  both  for 
the  direct  and  indirect  method  of  examination.  It  consists  of  a  metal 
screen,  the  central  part  of  which  can  he  rotated.  In  the  middle  is  an 
opening,  across  which  vertical  and  horizontal  wires  are  stretched  at  such 
distances  that  of  the  spaces  they  enclose  one  horizontal  corresponds 
to  iive  vertical.  At  the  back  are  two  springs  by  which  it  is  attached  to 
the  chimney  of  the  ophthalmoscope  lamp.  This  screen  being  placed 
before  the  flame,  an  image  of  the  opening  and  bars  is  obtained  on  the 
fundus  in  either  the  erect  or  in  the  inverted  image.  In  the  direct 
method  the  distance  from  the  mirror  at  which  the  screen  must  be  placed 
depends  on  the  focal  distance  of  the  mirror,  and  the  condition  of  refrac- 
tion and  accommodation  of  the  eye.  It  is  usually  about  nine  inches.  The 
relation  between  the  size  of  the  divisions  and  their  size  ia  the  retinal 
image,  i.e.,  the  absolute  value  of  the  divisions  as  seen  upon  the  retina, 
can  be  calculated  by  means  of  the  f ormula3  to  be  found  in  works  on 
physiological  optics.  In  order  to  measure  the  size  of  the  retinal  vessels, 
&c.,  the  inner  part  of  the  screen  may  be  rotated  so  that  the  smaller 
divisions  are  in  the  required  direction  for  exact  measurement.  The 
instrument  is  made  by  Hawksley,  300,  Oxford  Street. 

IV. — On  the  EXAMrSTATION-  OP  COLOTJE-VISIOK. 

The  foregoing  pages  show  how  frequently  the  ocular  changes  which 
occuj  in  cerebral  and  spinal  diseases  entail  an  affection  of  colour-vision, 
and  that  this  may  precede  other  damage  to  sight.  It  is  important 
therefore  for  the  physician  to  be  cognizant  of  the  methods  of  testing  the 
perception  of  colours.  The  following  brief  note  may  therefore  be 
useful,  the  more  so  as  I  am  not  aware  that  any  account  of  the  latest 
and  most  useful  method  has  yet  appeared  in  this  country. 

The  methods  which  have  been  adopted  for  the  detection  of  colour- 
blindness proceed  upon  three  principles. 

1.  To  ascertain  whether  the  patient  can  or  cannot  identify  and  name 
certabi  colours.  For  this  purpose  colour  scales  have  been  employed,  of 
which  one  of  the  best  is  that  of  Galezowsld  *  in  which  eleven  colours,  red^ 
red-orange,  orange,  orange-yeUow,  yeUow,  yellow-green,  green,  green- 
blue,  blue,  blue-violet,  and  violet  are  arranged  in  the  order  in  which  they 
occur  in  the  spectrum.  Each  of  these  is  figured  in  four  degrees  of 
intensity,  and,  although  many  of  them  are  not  good,  the  series  answers 
its  purpose  very  well.  The  coloured  wools,  described  below,  can  also  be 
used  for  this  purpose.  The  spectroscope  can  also  be  employed.  By 
means  of  a  diaphragm  any  colour  of  the  spectrum  may  be  isolated,  t 
This  method  of  asking  the  patient  to  name  colours,  has,  however,  as  a 
method  of  ascertaining  loss  of  colour-vision,  considerable  drawbacks 

*  "EcheUes  Typographiques  et  Chromatiques,"  Paris,  BalH&re,  1874. 
t  Such  an  apparatus  has  been  made,  at  my  suggestion,  by  Mr.  Browning, 
of  63,  Strand. 
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arising  from  tlie  ignorance  of  the  names  of  colours  which  many  patients 
present,  and  from  the  difficulty  of  ascertaining,  especially  in  the  case  of 
the  congenitally  colour-blind,  how  far  the  terms  they  use  correspond  in 
meaning  with  the  same  terms  as  employed  by  those  who  possess  normal 
colour- vision.  In  the  case  of  acquired  colour-blindness,  however, 
especially  when  one  eye  only  is  affected,  and  in  those  who  previously  (as 
most  women)  possessed  an  accurate  knowledge  of  the  names  of  colours, 
this  method  possesses  special  advantages  which  have  certainly  been 
underrated  by  some  recent  writers,  since  it  affords  information,  to  be 
obtained  in  no  other  way,  of  the  character  of  the  perverted  sensation  of 
such  patients. 

2.  The  recognition  of  the  presence  of  colours  of  weak  intensity 
without  attempt  to  identify  them.  This  method  has  been  advocated  by 
Stilling,  who  employs  for  the  purpose  the  tints  which  are  seen  in  the 
shadow  of  an  opaque  object  in  coloiu'ed  light.  If,  for  instance,  the 
light  of  a  lamp  or  even  of  a  candle  is  rendered  red  by  a  red  glass  being 
placed  in  front  of  it,  and  allowed  to  fall  on  a  piece  of  white  paper,  the 
shadow  of  a  pencil  upon  the  paper  appears  green.  Conversely  on  a 
green  light  the  shadow  appears  red.  This  method,  however,  does  not 
possess  the  advantages  which  have  been  claimed  for  it.  The  slighter 
tints  of  Galezowski's  colour  table,  or  the  coloured  wools,  may  be 
employed  in  the  same  way. 

3.  The  method  of  examination  which  is  of  the  greatest  utility  and 
which  should  alone  be  employed  in  the  case  of  those  who  are  congeni- 
tally colour-blind,  is  that  of  the  comparison  of  colours  by  which  those 
which  appear  alike  to  the  colour-blind  are  ascertained  and  the  nature 
of  their  defect  is  thus  learned.  The  method  was  originated  by 
Maxwell,  and  for  it  the  ordinary  colour  charts,  if  sufficiently  extensive, 
may  be  employed,  although  not  very  conveniently.  In  the  hands  of 
Holmgren,  of  Upsala,  by  the  adoption  of  skeins  of  coloured  wool  as  the 
objects  to  be  compared,  the  method  has  assumed  a  verj'  convenient  and 
practical  form.  The  following  account  of  the  method  and  its  employ- 
ment is  condensed  from  Holmgren's  latest  work  upon  the  subject.* 

The  skeins  of  wool  employed  are  of  various  colours  red,  orange, 
yellow,  greenish-yellow,  pure  green,  greenish-blue,  blue,  violet,  purple, 
rose,  brown,  and  grey,  and  several  shades  of  each  colour.  These  are 
laid  in  a  heap  upon  the  table.  One  of  these,  of  a  coloiu'  specially  suited 
for  the  purpose,  is  picked  out  and  laid  on  the  table,  and  the  individual 
examined  is  told  to  select  all  the  other  wools  which  appear  to  liim  to 
correspond  in  colour  to  the  selected  skein.  The  way  in  which  the 
attempt  is  made,  indicates  the  character  of  the  colour-vision  of  the 
individual.  In  order  to  ascertain  if  there  is  any  defect,  a  pale-green 
skein  is  the  best  to  select  in  the  first  instance,  because,  according  to  the 


*  "  Die  Farbenblindheit  in  ihren  Beziehung  zu  den  Eisenbahnen  und  der 
Marine"  (G-erman  translation).    Leipzig,  1878. 
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Young-Helmholtz  theory  of  coloiirs,*  green  is  the  whitest  of  the  colours 
of  the  spectrum,  and  is  therefore  most  readily  confounded  with  grey,  if 
the  individual  is  colour-blind.  For  the  diagnosis  of  the  special  form  of 
complete  partial  colour-blindness  {i.e.,  complete  red,  green,  or  blue  blind- 
ness) rose-piu'ple  is  selected — i.e.,  the  -whole  group  of  colours  into  which 
red  and  bhie  enter  in  so  nearly  equal  parts,  that  to  normal  colour-vision 
the  tint  would  not  be  called  either  red  or  blue.  Hence  the  series  of 
skeins  may  be  divided  into  three  classes  :  (1)  The  test  colours  ;  (2)  Those 
which  a  colour-blind  person  regards  as  similar,  but  which  are  different 
to  normal  coloiu'-vision— "  confusion  colours  ;  "^(3)  The  series  of  coloui-s 
and  shades  to  furnish  a  sufficient  variety  for  choice.  A  plate  of  the 
tints  of  the  test  colours  (I.,  Ilfl.  and  116.)  ,and  of  the  "  confusion  colours  " 
(1 — 13)  which  indicate  colour-blindness,  is  given  by  Holmgren,  as 
foUows  (the  test  colours  are  priated  in  capitals,  the  confusion 
colours  in  small  type) : — 

I.  Pale  Geeen. — 1,  grey;  2,  brown;  3,  yellow;  4,  light-red; 
5,  brownish-red — all  very  pale  tints. 

IIo.  EoSE-PuEPLE. — 6,  deep-blue;  7,  violet;  8,  grey;  9,  bright 
(spectrum)  green — ^aU  strong  tints. 

116.  Beight-Red  (YermUion). — 10,  olive-green;  11,  brown; 
12,  bright  yellowish-green  ;  13,  reddish-brown — all  strong  tints. 

The  method  of  proceeding  is  as  follows :  Test  1 . — The  pale-green  skein 
is  first  laid  down  (it  should  be  the  palest  tint  which  contains  enough  pure 
green  to  appear  neither  yellowish-green  nor  bluish-green),  the  individual 
must  lay  by  its  side  all  the  skeias  which  appear  to  him  of  the  same  tint, 
or  untn  he  picks  out  one  of  the  confusion  colours,  1 — 5,  which  declares 
him  to  be  colour-blind.  This  test  does  not  give  much  information  as  to 
the  nature  of  the  colour-blindness,  whether  for  red  or  green.  If,  how- 
ever, blue  is  selected,  the  patient  may  be  violet  ( =  blue)  blind. 

Test  2. — The  rose-purple  skein  is  then  placed  before  him  (the  tint 
should  be  midway  between  the  darkest  and  lightest  shades  of  the  rose- 
purples).  The  individual  must  select  the  skeins  which  appear  to  him 
simUar,  proceeding  untU  he  has  picked  out  all  such  or  one  or  more  of 
the  confusion  colours,  6  —  9.  If  he  picks  out  6  or  7  (dark  blue  or 
violet),  either  alone,  or  in  addition  to  purples,  he  is  completely  red- 
bUnd.  If  he  selects  8  or  9  (green  and  grey)  alone,  or  in  addition  to 
purple,  he  is  completely  green-blind.  (The  red  blind  person  never 
selects  the  same  confusion  colours  as  one  who  is  green  blind.)    If  he 


*  Holmgren  bases  his  method  on  this  theory  of  colour-vision,  but  it 
appears  to  be  founded  rather  on  this  theory  of  colours,  as  a  concrete  state- 
ment of  the  fact  of  the  gradation  of  colours  in  the  spectrum,  than  on  the 
specific  theory  of  the  mode  of  (retinal)  perception  of  colours  with  which 
Hokngren  especially  connects  it. 
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selects  rod  and  orange  he  is  violet  (=  blue)  blind.  If  a  person, 
found  by  the  first  test  to  be  colour-blind,  picks  out  in  Test  2  only  the 
rose-purples,  his  colour-blindness  is  incomplete.  It  is  not  always 
possible  to  determine  the  exact  nature  of  a  slight  degree  of  colour- 
blindness. 

Test  3.  (Corroborative  and  not  essential). — A  bright  red  skein  is 
selected  as  a  test,  and  the  individual  should  pick  out  the  skeins  of  the 
same  shade,  proceeding  until  he  has  selected  all  or  some  of  the  confusion 
colours,  10 — 13.  The  red  blind  -will  choose,  besides  red,  shades  of 
green  and  brown  (10  and  11),  which  appear,  to  normal  vision,  darker 
than  red.  The  green  blind  person  will  select  the  opposite  shades  (12  and 
13),  which  appear  lighter  than  red. 

In  order  to  expedite  the  examination,  in  Test  1  all  the  greens  may 
be  left  out  of  the  wools,  except  the  different  shades  of  the  test-green. 
Thus  facilitated,  Holmgren  states  that  under  favourable  circumstances 
individuals  can  be  examined  at  the  rate  of  100  per  hour. 

Probably,  for  practical  purposes,  a  similar  method  might  be  adopted 
with  the  other  sets  of  test  colours.  Each  may  consist  only  of  the 
several  shades  of  the  test  colour  and  the  several  confusion  colours.  The 
examination  is  facilitated  by  keeping  the  several  sets  separate,  and  for 
this  purpose  they  may  be  fastened  together  at  one  end.  In  use  they 
may  be  spread  out,  fan-like,  upon  the  table,  and  the  test  colour  laid 
next  the  patient,  who  can  then  lay  by  its  side  those  colours  which 
appear  to  correspond. 

In  a  convenient  set  of  pocket  test-types  arranged  by  Mr.  Nettleship,* 
coloured  stuffs  are  provided  for  use  in  the  same  way  as  Holmgren's  wools. 

The  disadvantage  of  the  confusion  method  is,  that  it  gives  no  informa- 
tion regarding  the  character  of  the  disordered  perception  in  pathological 
(acquired)  colour-blindness,  and  that  in  such  cases  the  past  experience 
of  the  individual  often  enables  him  to  choose  with  an  accuracy  which 
leads  to  an  erroneous  impression  of  the  degree  of  the  deranged  sensation. 
For  instance,  the  girl  with  unilateral  atrophy  and  disseminated  sclerosis 
(Case  34a),  confused,  in  the  first  test,  the  pale  green  and  grey,  but 
matched  the  strongly-marked  colours  (including  greens),  with  perfect 
exactness.  Nevertheless,  these  strong  greens  appeared  to  her  to  be 
shades  of  brown  or  red.  With  the  normal  eye  she  recognized  their  true 
colour  instantly. 


*  Sold  by  Hawksley,  300,  Oxford  Street. 


APPENDIX  II. 


TEST-TYPES. 

The  following  ty^jes  are  numbered  according  to  the  distance  in  feet 
at  which  they  can  he  read  by  a  normal  eye.  The  acuity  of  vision 
is  expressed  by  a  fraction  of  lohichthe  denominator  is  the  number  of  the 
test-type,  the  numerator  the  distance  in  feet  at  which  it  can  be  read. 

No.  1. 

The  mouth  of  this  hollow  was  at  tho  bottom  of  a  great  rock,  where,  by  mere  accltlent,  I  was  cutting  down  lome  thick  branches  o( 
trees  to  make  charcoal,  and  perceived  that,  bohlnd  a  verj  thick  branch,  there  was  a  klDd  of  hollow  plac*  :  1  was  curious  to  look  in 
ft;  and  getting  with  difficulty  into  the  mouth  of  it.  I  found  it  was  pretty  large,  that  is  to  say,  sufBclent  for  me  to  stand  upright  in  it, 
and  perhaps  another  with  me  :  but  I  must  confess  to  you  that  I  made  more  haste  out  than  1  did  in,  when,  looking  farther  Into  tha 
place,  and  which  was  perfectly  dark,  1  saw  two  broad  shining  eyes  of  some  creature,  which  twinkled  Iik«  two  stars  ;  thi  dim  light 


No.  11. 

from  the  caves  mouth  shining  directly  in,  and  making  the  reflection.  ITowever,  after  some  pause,  I  recovered 
myself,  and  began  to  look  round  me,  when  I  fouud  the  cave  was  but  very  small,~that  is  to  say,  it  might  be  about 
twelve  feet  over,  but  in  no  manner  of  shape,  neither  round  nor  square,  no  hands  having  ever  been  employed  in 
making  it,   I  observed  ulao  that  there  was  a  place  at  the  farther  side  of  it  that  went  in  further,  but  was  no  low 


No.  2. 

that  it  required  me  to  creep  upon  my  hands  and  knees  to  go  into  it,  and  whither  it  went 
I  knew  not ;  so,  having  no  candle,  I  gave  it  over  for  that  time,  but  resolved  to  come  again. 
The  next  day  I  came  provided  with  six  large  candles  of  my  own  making ;  and  going  into 


No.  3. 

this  low  place  I  was  obliged  to  creep,  as  I  have  said,  almost  ten  yards, 
Avhich,  by  the  way,  I  thought  was  a  venture  bold  enoughj  considering  that  I 
knew  not  how  far  it  might  go,  nor  what  was  beyond  it.    When  I  had  got 

No.  3J. 

through  the  strait,  I  found  the  roof  rose  higher  up,  I  believe  near 
twenty  feet ;  but  never  was  such  a  glorious  sight  seen  in  the  island,  I 
dare  say,  as  it  was  to  look  round  the  sides  and  roof  of  this  cave— the 
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No.  4. 


wall  reflected  a  hundred  thousand  lights  to  me  from  my  two  candles. 
What  it  was  in  the  rock,  whether  diamonds  or  any  other  precious 
stones,  or  gold — which  I  rather  supposed  it  to  be — I  knew  not. 


No.  5. 

The  place  I  was  in  was  a  most  delightful  cavity,  or  grotto, 
though  perfectly  dark ;  the  floor  was  dry  and  level,  and  had 
a  sort  of  a  small  loose  gravel  upon  it,  so  that  there  was  no 


No.  6. 

venomous  creature  to  be  seen,  neither  was  there  any 
damp  or  wet  on  the  sides  or  roof ;  the  only  difficulty 
in  it  was  the  entrance, — which,  however,  as  it  was  a 


No.  8. 

place  of  security  and  such  a  retreat 
as  I  wanted,  I  thought  was  a  con- 

No.  10. 

venience, — so  that  I  was  really 
rejoiced  at  the  disco  very ,  and 


No.  12. 

resolved,  without  any 
delay,  to  bring  some  of 
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No.  15. 

tlio^e  thiiigN  which 
I  wa8  mmi  anxious 

M.  20. 

about  into 
thii§i  place  of 


No.  30. 
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CASES. 

Case  1. — Caries  of  the  sjjhe^ioicl  bone ;  descending  neuritis,  at  first 
unilateral;  meningitis  ;  death;  necropsij*    (PL  III.  Figs.  1  &  2.) 

Ltdia  H.,  aged  sixteen,  applied  to  Mr.  McHardy,  at  the  South  London 
Oplitlialmic  Hospital,  in  July,  1875,  on  account  of  dimness  of  sight  in 
the  left  eye,  of  a  fortnight's  duration.  Signs  of  intra-cranial  mischief 
being  present,  he  kindly  sent  her  on  to  me  on  July  13. 

Family  history  irrelevant;  previous  health  not  good :  a  suspicion  of  lung 
mischief.    A  year  and  a  half  earlier  a  troublesome  alveolar  abscess  in 
the  upper  jaw.    Some  months  before  she  had  a  fall  and  struck  her 
head,  but  no  notice  was  taken  of  it.    Much  headache  for  the  last  two 
months  ;  left  frontal  region  constant  with  paroxysmal  exacerbations  and 
superficial  tenderness  of  the  head :  the  pain  sometimes  passed  over  the 
head  to  the  back,  and  to  the  ears,  and  down  the  left  cheek.  "When 
seen,  no  symptoms  of  paralysis  could  be  detected.  No  affection  of  hearing. 
Pupils  equal.    Vision,  right  eye  j-j.  Left  eye,  quantitative  perception  of 
light  only.  The  right  optic  disc  ani  vessels  were  in  every  way  normal ;  the 
physiological  cup  large  (PI.  III.  Fig.  1).    The  left  eye  presented  weU- 
marked  neuritis  (Fig.  2).   The  edges  of  the  disc  were  veiled  by  a  gi-eyish- 
red  striated  swelling,  over  which  the  vessels  curved ;  the  veins  were 
concealed  beyond  the  edge,  but  neither  arteries  nor  veins  were 
concealed  on  the  swelling  itself.    In  the  centre  they  passed  into  a  de- 
pression, in  which  a  narrow  white  area  marked  the  position  of  the 
central  cup,  which  was  almost  obliterated.    Her  chest  presented  signs  of 
old  pleurisy,  but  no  evidence  of  phthisis .    Next  day  the  pains  increased 
in  severity,  and  were  felt  in  the  face,  nose,  ears,  &c.    Some  vomiting 
occurred.     Two  days  afterwards  she  was  admitted,  under  my  care, 
into  the  Queen  Square  Hospital,  slight  drooping  of  the  left  xipper 
eyelid,  and  defective  action  of  the  left  superior  rectus,  having  come  on. 
During  the  next  day  or  two  the  pain  continued,  and  she  was  restless 
and  somewhat  obtuse.    Temp.  99''.    On  the  18th  the  right  optic  disc 
was  still  quite  normal.    On  July  19  the  somnolence  increased,  and  on 
the  20th  it  was  -svith  difficulty  that  she  could  be  roused.    She  fre- 


*  Condensed  from  notes  taken  by  Dr.  Allen  Sturge. 


CASKS. 


241 


(^uently  put  lier  hand  to  her  head  and  uttered  expressions  of  pain.  Her 
temperature  had  risen  to  101°,  the  pulse  varyiag  between  96  and  98. 
There  was  retention  of  lu-ine.  Paralysis  of  left  third  nerve  not  greater, 
but  left  pupil  widely  dilated.  The  right  optic  disc  was  found  to  present 
distinct  signs  of  neuritis;  the  peripheral  part  swollen,  greyish-red, 
margin  obscured,  and  the  central  cup  encroached  upon.  In  the  evening 
the  temperatiu-e  rose  to  102°;  next  morning,  the  21st,  it  was  101°. 
Apparently  more  conscious  but  not  speaking.  Almost  complete 
paralysis  of  the  right  arm  and  leg,  with  slight  rigidity  (increased  by 
passive  movement),  and  diminished  reflex  action.  Optic  discs :  little 
change  ;  the  central  depression  still  not  quite  obliterated.  The  pupils 
nearly  equal.  On  July  22  the  right  piipil  was  the  larger  ;  face  alter- 
nately fliished  and  pale ;  no  tdche  cerehrale ;  unconscious.  Left  arm 
and  leg  moved  less  than  formerly.  Temp.  103°.  Dm-ing  the  day  the 
patient's  condition  and  temperature  were  nearly  the  same  ;  but  she 
gi'adually  became  weaker,  and  died  early  the  next  morning. 

Necropsy  (confined  to  head). — Dura  mater  injected ;  pia  mater  over 
convexity  intensely  hyperaamic,  most  so  over  left  frontal  lobe ;  tint, 
bright  red  ;  in  places  semi-opaque,  but  no  lymj^h  or  trace  of  tubercle;  an 
excess  of  subarachnoid  fluid.  Changes  at  base  similar,  but  more  intense. 
On  left  optic  nerve,  in  front  of  cliiasma,  was  a  small  lump,  the  size  of  a 
pea,  soft,  greyish-red,  situated  just  behind  optic  foramen.  It  had  to  be 
cut  through  before  the  nerve  could  be  removed.  On  microscopic  exami- 
nation it  was  foimd  to  be  composed  of  lymphoid  corpuscles.  The  nerve  at 
the  spot  was  surrounded  by  pus,  which  did  not,  however,  extend  through 
the  optic  foramen ;  nor  was  there  any  abnormality  about  the  contents 
of  the  left  orbit.  The  nerve  and  chiasma  both  appeared  considerably 
swollen.  On  removing  the  dura  mater,  a  small  collection  of  pus  was 
found  beneath  it,  over  a  piece  of  rorigh,  carious  bone,  about  the  size  of 
sixpence,  extending  from  one  side  of  the  body  of  the  sphenoid  bone  to 
the  other,  in  front  of  the  sella  turcica.  It  had  no  connection  with  the 
ethmoidal  cells.  No  coagulation  in  the  venous  sinuses,  including  the 
cavernous.  The  vessels  of  both  hemispheres  were  fuU  of  blood.  There 
was  slight  distension  of  each  optic  sheath. 

Remahks. — By  an  accident  the  optic  nerves  were  tkrown  away  ;  but 
it  is  probable  that  the  neuritis  in  the  left  eye  was  the  result  of  the 
propagation  downwards  of  the  inflammation  of  the  trunk.  The  affection 
of  sight  was  out  of  proportion  to  the  inflammation  of  the  papilla.  That 
of  the  right  eye  came  on  when  the  meningitis  was  developed,  and  may 
have  been  the  result  of  this,  or  of  the  extension  to  the  right  nerve, 
of  the  local  inflammation  which  lighted  up  the  meningitis.  The 
disease  of  the  sphenoid  bone  was  perhaps  the  result  of  the  fall,  which 
occun-ed  some  months  before  the  symptoms  came  on. 
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Case  2.— Epileptiform  attacks  heginning  in  the  right  hand,  leg,  or  the 
throat;  double  optic  iHiuritis;  partial  right  hemiplegia;  unsteadiness 
of  both  arms,  followed  by  j^aralgsis  of  all  four  limbs  ;  death  ;  chronic 
meningitis  of  left  hemisphere ;  tumour  in  sjrinal  cord.    (PI.  II.  IMg.  1.) 

Harhiet  p.,  aged  twenty-five,  single,  schoolmistress,  came  under 
treatment  at  the  National  Hospital  for  the  Paralysed  and  Epileptic, 
in  August,  1870,  suffering  from  epileptiform  attacks.  No  family  or 
personal  history  of  neuroses,  phthisis,  or  syphilis.  The  left  leg  was 
weak  from  infancy,  and  was  generally  smaller  than  the  other. 

First  symptoms  of  illness  occurred  nine  months  before  her  admission 
—a  sudden,  strange  sensation,  something  like  "  pins  and  needles,"  in 
the  right  arm,  commencing  in  the  index  and  middle  fingers,  and  spreading 
up  the  arm  to  the  right  side  of  the  face  (right  side  of  lips  and  cheek). 
These  attacks  had  recurred  since  about  once  a  week ;  of  late,  however, 
they  generally  commenced  Avith  a  cough,  and  a  sensation  in  the  throat, 
spreading  over  the  rest  of  the  mouth  and  that  half  of  the  face,  then 
felt  in  the  forefinger,  and  passing  up  the  arm,  and  down  that  side  of 
the  body  to  the  right  thigh,  sometimes  going  below  the  knee,  but  not 
often.  She  turned  to  the  riglit  until  she  fell,  then  the  right  arm  jerked, 
and  both  legs,  but  the  state  of  the  left  arm  was  doubtful.  Consciousness 
was  sometimes,  but  not  always,  lost.  Of  late,  there  had  been  some 
difliculty  in  speech.  For  some  months  she  had  several  "sensations," 
as  above  described,  but  no  severe  fit.  Hesitation  in  speech  was  very 
marked,  especially  after  an  attack.  Often  she  could  not  find  the  word 
she  wanted.    Her  mind  was  unaffected. 

In  Jauuarj^,  1871,  it  was  found  that  the  right  side  of  the  face,  and  the 
right  arm  and  leg,  were  becoming  weak,  and  that  there  was  distinct 
optic  neuritis,  each  optic  papilla  having  a  soft  outline,  the  swelling 
distinct,  red  in  the  centre,  greyish  in  the  periphery  ;  the  veins  large 
and  tortuous ;  arteries  of  normal  size ;  the  siu'faee  striated.  Vision  : 
right,  No.  1  Jager  ;  left,  No.  2.  Fields  :  normal  in  right  eye  ;  left,  a  little 
limited  on  nasal  side.  The  sensations  continued,  sometimes  of  similar 
character  to  the  previous  attacks,  beginning  in  the  lips  and  face,  and 
passing  down  to  the  shoulder,  to  meet  a  similar  sensation  commencing 
in  the  hand  ;  sometimes,  however,  beginning  in  the  foot,  and  going  up 
the  leg,  and  occasional^  felt  in  the  right  side  of  the  trimk,  and  not  in 
the  limbs,  sometimes  in  one  part,  sometimes  in  another.  Frequeutlj"  the 
sensation  began  with  a  sense  of  a  ball  rising  in  the  throat,  instead  of 
the  cough.  During  March  ,she  had  much  pain  in  the  temporal  regions, 
extending  to  the  ears,  and  stooping  caused  transient  dimness  of  sight, 
liight  arm  still  weak  and  slightly  less  sensitive  to  all  forms  of  stimulation. 
Frequent  attacks  of  transient  amaurosis.  In  the  beginning  of  April,  sight 
began  to  fail.  Eight,  No.  4  Jager,  and  left,  No.  (3,  on  April  5,  and  the 
limitation  of  left  field  involved  nearly  the  whole  right  half.  The  swelling 
of  the  discs  had  increased  considerably  ;  the  veins  were  large  and  tortuous, 
and  both  veins  and  arteries  were  concealed  near  the  edge  of  the  disc. 
On  April  6  :  right,  No.  8  Jager ;  left.  No.  12.    The  defect  in  the  left  field 
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had  extended  a  little  beyond  the  middle  line  in  the  upper  half.  On 
April  7  the  pain  was  severe  in  the  head  (occiput)  and  backs  of  eyes. 
Several  more  "  sensations."   Vision:  right,  No.  0;  left,  No.  16  Jager. 
Only  one-third  of  the  left  field  remained — a  sector,  the  apex  at  the 
fixing  point,  and  tlie  left  edge  in  the  vertical  meridian.     In  the  right 
eye  there  was  a  loss  of  one  (lower  and  left)  half  of  the  field,  the  limitation 
being  an  oblique  line,  and  the  loss  above  falling  short  of,  and  below 
extending  beyond,  the  vertical  meridian.  Pulse  infrequent  (50 — 70),  and 
sometimes  irregular.    The  sight  gradually  failed,  until,  on  April  1,  she 
could  only  see  a  large  object  dimly  in  each  lower  and  outer  quarters  of 
the  fields.    The  discs  were  now  becoming  paler  ;  the  swelling  still  great, 
and  veins  full.   Pupils  varied  in  size  under  examination  without  obvious 
cause.    On  April  17  I  had  an  opportunity  of  watching  a  fit.  It 
commenced  with  twitching  of  the  right  side  of  the  mouth ;  then  the  first 
and  fourth  fingers  of  the  right  hand  became  flexed  and  rigid,  and  almost 
simultaneously  the  whole  of  the  right  arm  and  leg  became  rigid,  and 
then  jerked  in  clonic  spasm.    Immediately  afterwards  the  left  side 
became  rigid  and  jerked,  although  to  a  less  extent  than  the  right.  The 
featm-es  became  dusky,  respirations  infrequent  and  laboured.  Con- 
scioiisness  was  lost  during  the  fit,  and  obscured  for  some  time  afterwards. 
Her  pulse  just  before  the  fit  was  80,  just  afterwards  60,  and  irregular 
in  rhythm  :  an  hour  afterwards  it  was  80  and  again  regular.  Dm-ing 
the  next  few  weeks  the  "  sensations  "  continued,  and  several  other 
convulsions  occurred,  similar  to  that  described.     The  pain  in  the 
left  side  of  the  head,  forehead,  and  temporal  regions,  became  very 
acute ;  sight  continued  about  the  same ;  temperatiire  was  about  100\ 
In  two  fits,  Avhich  began  as  usual  in  the  right  side  of  the  face,  and 
then  in  the  right  hand,  before  the  sensation  commenced  in  the  hand, 
there  was  a  similar  feeUng  in  the  little  finger  of  the  left  hand,  which 
did  not  extend  to  the  other  fingers,  but  passed  up  the  arm,  and  she 
then  lost  consciousness ;  but  the  convulsion  commenced  in  the  right  side, 
and  affected  the  left  later  than  the  right.   She  had  after  these  many 
similar  sensations  in  the  left  hand. 

In  the  beginning  of  May  she  had  manj'^  sensations  which  began  in  all 
the  toes  of  the  right  foot,  then  passed  up  as  far  as  the  right  hypo- 
chondriac region,  staying  there  for  a  little  time,  with  a  considerable 
pain  there ;  then  felt  in  the  right  hand,  and  passing  gradually  vip  the 
arm,  but  not  reaching  the  mouth  or  the  face.  The  pain  in  the  right 
hj'pochondriac  region  continued  some  time  after  the  other  sensations 
ceased.  Her  .sight  now  improved  considerably  in  the  outer  part  of  each 
field.    Ilight  eye  could  spell  No.  16  and  left  No.  12  Jager. 

In  tlie  first  week  of  June  there  was  rapid  loss  of  power  in  the  right 
arm  and  leg.  Any  movement  could  be  executed,  but  very  feebly; 
sensation  became  duUer  ;  some  difficulty  in  guiding  the  movements  of 
the  arm.  The  sight  rapidly  failed,  and  the  right  eye  became  quite 
blind,  and  vision  in  the  left  qualitative  only.  Occasional  subjective 
flashes  of  light,  especially  before  the  left  eye.  The  optic  discs  had  b(;come 
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much  paler,  and  uow  presented  reddish-white  swellings,  depressed  in 
the  centre  ;  veins  smaller  ;  arteries  partially  concealed  (PL  II.  1).  By 
the  middle  of  June  the  arm  could  scarcely  be  moved.  "Sensations" 
continued.  In  the  bcf^inning  of  July  she  complained  of  constant 
"numbness"  in  the  second  finger  of  the  left  hand;  sensation  not 
notably  lessened  upon  it.  Power  in  the  right  arm  then  improved  a 
little,  but  its  movements  became  still  more  xmsteady,  and  some  un- 
steadiness in  the  movements  of  the  left  arm  was  noted,  so  that  she 
became  unable  to  feed  herself  with  either  hand.  On  July  1 1  she  was 
observed  to  be  very  dull  and  heavy,  and  was  ordered  to  lie  in  bed. 
Towards  evening  she  was  found  to  have  lost  all  power  of  moving  her 
arms  and  legs.  She  was  very  lethargic  but  not  comatose.  Next  day 
she  was  unconscious,  and  on  the  following  day  she  died. 

After  death  it  was  found  that  the  pia  mater  was  much  thickened  and 
adherent  over  the  central  portion  of  the  left  hemisphere,  especially  over 
the  ascending  frontal  convolution,  and  to  a  less  extent  over  the 
posterior  portions  of  the  transverse  frontal  convolution,  and  over  the 
ascending  parietal  convolution — the  maximum  charge  being  about  the 
middle  of  the  ascending  frontal.  Beneath  the  thickened  pia  mater, 
indurated  tissue  extended  into  the  substance  of  the  convolutions,  but 
there  was  no  distinct  gro-svth  ;  under  the  microscope  the  large  nerve 
cells  of  the  convolutions  were  mingled  with  fibre  cells,  apparently  fi-om 
chronic  inflammation. 

Opposite  the  seventh  and  eighth  pairs  of  cervical  nerves  was  a  tumour, 
situated  in  the  middle  line,  apparently  commencing  behind  the  grey 
commissure,  but  having  a  transverse  diameter  about  two-thirds  the 
normal  width  of  the  cord.  It  had  destroyed  the  anterior  part  of  the 
posterior  columns  and  adjacent  grey  matter.  It  had  the  aspect  and 
structure  of  a  syjihilitic  growth. 

Remarks. — It  was  thought  during  life,  from  the  patient's  circum- 
stances, that  syphilis  could  be  with  certainty  excluded,  and  no  anti- 
syphilitic  remedies  were  given.  From  the  post-mortem  appearances,  the 
lesions  were  almost  certainly  sjq)hilitic.  The  spinal  growth  was 
identical  in  position,  appearance,  and  structure,  with  one  met  with  in 
a  case  of  syphilitic  disease  of  brain  (chronic  meningitis  and  growth) 
which  I  have  published  in  the  "  Pathological  Transactions,"  Vol.  xxviii. 
p.  281.  In  each  case  the  spinal  growth  occiirred  at  the  end  of  a 
life,  and  was  evidenced  only  bj'  weakness,  before  vmilateral  (from 
cerebral  disease),  becoming  bilateral.  In  the  above  case  the  occasional 
"  aiu'a"  in  the  left  arm  was  probably  reflected  and  of  cerebral  origin. 
The  paralysis  of  the  right  arm  was  doubtless  due  to  the  cerebral  disease. 
The  unsteadiness  in  movement  which  occurred  late,  in  both  arms,  was  the 
first  evidence  of  the  disease  of  the  posterior  columns  of  the  cord.  The 
case  is  chieflj'  interesting,  in  its  ophthalmoscopic  aspect,  as  evidence  that 
unrestrained  local  meningitis,  of  long  diu'ation,  may  load  to  optic  neuritis 
as  intense  as,  and  very  similai-  to,  that  which  accompanies  tumour. 
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Case  3. — Suhacute  cerebral  stjmjitoms ;  2>cira/ysis  of  both  auditory, 
right  sixth,  and  jJartial  of  right  facial  nerves  ;  f/eneral  iceaJmess  of  limbs  ; 
ojitic  papillitis  ;  hyperpyrexia  ;  tumour  in  front  of  and  involviny  corpora 
quadrigemina ;  descending  neuritis.*    (PI.  III.  Fig.  3,  XIII.  4 — 9.) 

Robert  P.,  aged  twenty-four,  immarried,  a  police-constable, 
admitted  into  University  College  Hospital  on  July  30,  1878,  with 
subacute  cerebral  symptoms.  No  family  history  of  nervous  disease,  of 
phthisis,  or  of  tumour,  and  no  personal  history  of  syphilis.  The  head 
symptoms  had  come  on  after  several  days'  exposure  to  liot  sun,  to  which 
they  were  ascribed.  It  was,  however,  afterwards  ascertained  that  he 
had  complained  of  headache  for  a  month  previously.  Severe  headache, 
and  mental  dulness,  with  paralysis  of  one  sixth  nerve,  were  the  sjonptoms 
on  admission.  There  was  no  delirium,  convulsion,  or  paralysis  of  limbs  ; 
no  affection  of  special  senses.  The  right  external  rectus  was  paralysed, 
but  not  completely.  Other  movements  of  the  eyes  were  free,  and  the 
pupUs  equal.  It  was  impossible  to  ascertain  the  degree  of  vision  ;  he 
tried  to  read  any  type  that  was  given  to  him,  but  closed  one  eye,  as  if 
there  were  diplopia.    There  was  no  fever ;  bowels  constipated. 

This  state  continued  with  little  alteration.  He  was  at  first  under  the 
care  of  my  colleague.  Dr.  Poore,  and  came  under  my  care  on  August 
12.  It  was  then  impossible  to  obtain  any  answers  to  questions  from 
him,  although  he  did  what  he  was  told.  During  the  next  three  or  foiu* 
days,  however,  he  gradually  became  deaf,  first  partially,  but,  in  the 
course  of  a  week,  absolutely.  An  ophthalmoscopic  examination  showed 
the  existence  of  optic  neuritis,  moderate  in  degree,  equal  in  the  two  eyes 
(PL  III.  3).  The  outline  of  the  disc  was  obscured,  except  on  the  outer  side, 
where  it  could  be  faintly  traced ;  elsewhere  it  was  lost  under  a  swelling, 
of  a  reddish-grey  colour,  striated,  and  extending  a  little  beyond  the 
limits  of  the  disc.  The  veins  were  moderately  distended,  curving  down 
the  sides  of  the  swelling,  and  obscured  for  a  short  distance  at  its  edge. 
The  arteries  were  considerably  narrower  than  normal,  and  could  be 
traced  on  the  surface  of  the  disc  with  difficulty.  There  was  a  good  deal 
of  white  tissue  about  the  centre  of  the  swelling  at  the  porat  of  emergence 
of  the  arteries  and  accompanying  them ;  one  artery,  passing  upwards 
and  outwards,  lay  in  the  middle  of  a  broad  white  tract,  which  extended 
nearly  to  the  edge  of  the  swelling.  Below  the  centre  of  the  disc  a  white 
ai-ea  lay  in  front  of,  and  partly  concealed,  a  vein,  while  an  artery,  which 
passed  in  front  of  the  vein,  was  not  obscured ;  on  the  inner  and  lower 
edge  of  the  disc  was  another  smaU  white  spot.   The  other  eye  was  similar. 

These  symptoms  continued  with  very  little  change.  About  August  20, 
first  retention,  and  then  incontinence,  of  urine  came  on  and  continued. 
The  pulse,  previously  70—80,  became  infrequent  (0O-6O).  On  August 
24  his  temperature,  previously  normal,  rose  to  100°,  and  continued 
to  the  end  of  the  month  varying  from  99-5"  to  101".  The  swelling  of  the 
optic  discs  became  more  considerable,  but  there  were  no  hfcmorrhages. 
Two  or  three  white  spots,  irregular  in  shape,  were  visible  in  the  i-etina,  just 
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beyond  the  edge  of  the  swelling,  on  the  outer  side,  above  and  below.  A 
trace  of  albumen  appeared  in  the  urine  ;  no  sugar.  From  this  date  the 
patient  was  in  a  state  of  almost  constant  semi-coma,  and  the  elevation 
of  tcmperatvu-e  was  greater,  varying  between  102°  to  104°.  He  was 
observed  also  to  move  his  limbs  very  little,  but  there  was  no  loss  of 
sensation  to  pain  ;  when  either  arm  was  pinched  it  was  moved,  and  the 
features  expressed  pain.  The  right  side  of  the  face  was,  however,  moved 
much  less  than  the  left,  and  was  evidently  paralysed,  chiefly  in  the 
lower  parts,  just  as  in  the  facial  paralysis  of  hemiplegia.  Observations 
on  the  pupils  were  imf ortunately  interfered  with  by  the  previous  applica- 
tion of  atropine.  His  pulse  became  frequent  (90 — 100)  and  irregular. 
The  paralysis  of  the  sixth  nerve  was  the  same ;  no  other  oculo-motor 
paralysis  could  be  discovered.  On  September  7  the  temperature  was 
104-6°,  but  on  the  8th  it  rose  to  106° ;  rales  were  heard  throughout  the 
chest ;  and  he  died,  apparently  from  exhaustion. 

Kccyojjsij. — A  sarcomatous  tumom-  was  found  lying  between  the 
posterior  portions  of  the  optic  thalami,  above  the  crura  cerebri,  and  in 
front  of  the  corpora  quadrigemina,  which  were  invaded  and  otherwise 
damaged.  The  tumour  was  lobulated  and  irregular  in  shape,  and 
measured  an  inch  and  a  half  transversely,  and  three-quarters  of  an 
inch  from  before  backwards.  From  its  middle  a  long  pedunculated 
process  of  growth  extended  backwards  above  the  tentorium.  It 
measured  an  inch  and  a  half  in  length,  and  about  half  an  inch  in  its 
greatest  width,  the  base  being  aboiit  a  quarter  of  an  inch  wide.  No 
trace  of  the  pineal  gland  could  be  found,  and  this  pedunculated  growth 
appeared  to  have  formed  in  it.  The  tumour  had  invaded  the  corpora 
quadrigemina,  destroying  the  whole  of  the  left  anterior  tubercle  and 
the  inner  half  of  the  right,  extending  a  little  below  the  level  of  the 
iter.  Backwards  from  this  point  it  extended  a  short  distance  only 
along  the  iter.  The  right  posterior  tubercle  was  normal ;  the  left 
flattened  by  pressui'c.  The  growth  had  damaged  the  most  superficial 
fibres  of  each  crus  cerebri,  the  left  much  more  than  the  right. 
It  had  not  damaged  the  optic  thalami,  although  contiguous  and 
adherent  to  their  inner  surfaces.  Slight  traces  of  meningitis  were  found 
beneath  the  orbital  lobules,  but  not  elsewhere.  No  damage  to  the  nerves 
at  the  base  could  be  discovered.    The  ventricles  were  distended. 

Microscopical  Examination  of  Eijes. — Each  optic  papilla  presented 
considerable  swelling,  with  a  deej)  central  depression,  the  diameter  of 
the  swelling  being  about  double  that  of  the  optic  disc.  The  greatest 
height  was  about  aV^h  of  an  inch  above  the  level  of  the  choroid.  The 
width  of  the  central  depression,  at  its  mouth,  was  about  -^th  of  an  inch, 
and  extended  almost  to  the  level  of  the  choroid  (PL  XIII.  4  &  5).  The 
sides  of  the  swelling  were  steep,  the  nerve-fibre  layer  of  the  retina  soon 
assuming  its  normal  thickness.  The  retina  was  displaced  to  about 
■Jg  —  2^0*^  ^^^^  from  the  edge  of  the  choroid,  and  at  its  commence- 

ment the  granule  layers  were  thickened  and  (the  outer  especially) 
thrown  into  folds.    In  the  swelling  the  nerve  fibres  could  still  be  seen 
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pursiiing  their  normal  direction,  but  they  were  separated  b^-  oval 
spaces  (cedema)  and  were  somewhat  varicose.  The  vessels  pursued 
a  normal  course  thi-ough  the  sclerotic  ring,  but  in  the  substance  of 
the  papiUa,  the  small  veins  and  capillaries  were  tortuous,  dilated,  and 
distended  with  blood-corpuscles.  Throughout  the  papilla  were  large 
numbers  of  corpuscles  staining  deeply  with  logwood.  Some  of  them 
were  small  and  oval,  and  attached  to  delicate  (supporting)  fibres, 
runnmg  at  right  angles  to  the  course  of  the  nerve  fibres.  The  majority 
Avere  apparently  leucocytes  and  were  aggregated  around  the  larger 
vessels,  and  in  places  accumulated  into  masses  of  considerable  size, 
especially  between  the  bundles  of  nerve  fibres  and  near  the  surface.  There 
were  a  few  small  hemorrhages,  chiefly  into  the  molecular  and  nerve- 
fibre  layers  of  the  retina,  immediately  adjacent  to  the  disc.  The  retina,  a 
short  distance  from  the  disc,  assumed  and  maintained  normal  characters. 

Throughout  the  sclerotic  ring,  and  up  the  trunk  of  the  nerve, 
leucocytes  thickly  infiltrated  the  bundles  of  nerve  fibres,  and  were 
accumulated  in  rows  and  groups  between  them.  The  accumiilation 
between  the  fibres  was  more  marked  close  to  the  eye  than  a 
centimetre  farther  back.  The  nerve  fibres  were  of  normal  size  and 
coui'se,  but  had  irregular  outlines  and  were  clOudy  and  granular — 
e^adently  degenerating.  The  vaginal  sheath  was  not  at  all  dilated, 
hut  its  walls  were  infiltrated  with  corpuscles.  Near  the  eye  the  super- 
ficial part  of  the  nerve  was  not  more  infiltrated  than  the  central  portions. 
Behind  the  oi^tic  foramen  the  central  portions  of  the  nerve  were 
affected  in  the  same  manner  and  degree  as  in  the  anterior  part.  The 
superficial  bundles  of  fibres  were,  however,  much  more  densely  infil- 
trated, and  the  tissue  between  them  was  thickened  slightly  and  con- 
tained many  leucocytes.  The  sheath  of  the  nerve  was  crammed  with 
similar  cells,  among  which  distended  A^essels  were  seen.  The  optic 
tracts  presented  only  a  slight  excess  of  scattered  corpuscles. 

Remarks. — The  onset  of  this  patient's  symptoms  after  exposure  to  a 
hot  sun,  and  their  subacute  character,  led  to  a  frequent  bedside  discus- 
sion of  the  qiiestion  whether  they  were  due  to  chi'onic  meningitis  or  to 
tumour.  Always,  against  the  theory  of  meningitis,  were  the  facts  that 
there  was  no  hist<ny  of  acute  onset,  and  that  the  symptoms  pointed  to 
the  base  of  the  brain  as  the  seat  of  the  disease  rather  than  to  the  regioji 
—the  convexity — in  which  tlie  meningitis  of  insolation  commonly  occurs. 
The  ophthalmoscope  did  not  help  us,  because,  although  neuritis  was  pre- 
sent, it  was  moderate  in  degree,  the  swelling  being  slight.  It  was  such 
neuritis  as  is  met  with  in  chronic  meningitis.  The  necropsy  showed 
that  although  there  was  a  tumoiu",  there  was  also  slight — very  slight — 
meningitis  contiguous  to  the  optic  nerves,  and  the  microscope  proved 
that  the  neuritis  was  really  "  descending."  The  most  noteworthy 
symptom  in  the  case  is  the  paralysis  of  the  auditory  nerves.  TJie  sixth 
nerve  was  probably  damaged  by  pressure.  Paralysis  of  tlie  sixth  is  of 
less  significance  than  that  of  any  other  cranial  nerve,  on  account  of  its 
cxpo.sure  to  pressure  by  its  course  over  the  most  prominent  part  of  tlie 
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pons.  As  regards  tlio  auditory  nerves,  no  lesi(jn  of  the  trunlcs  could  be 
found  to  explain  it.  They  were  perfectly  normal,  and  there  was  no 
trace  of  lymph  or  of  pressure.  A  possible  explanation  may  be  that  the 
paralysis  was  due  to  the  damage  to  the  most  superficial  fibres  of  the 
tegmentum  of  the  crus  cerebri.  If  these  contain  the  fibres  from  the 
auditory  nerves,  the  symmetrical  paralysis  would  be  explained,  since  the 
most  superficial  fibres  of  each  were  damaged. 

Case  4. — Paralysis  of  right  arm,  with  double  optic  neuritis;  con  vulsive 
attacks  J  defect  of  sjjeech  ;  mental  deratigetnent ;  double  hemijilec/ia  ; 
death  ;  results  of  old  fractures  of  skull ;  inflammatory  growths  in  right 
and  left  hemispheres  ;  old  chronic  meningitis j  vascular  disease j  softening 
of  both  crura  cerebri.*    (PL  YI.  3,  XVI.  1). 

Robert  P.,  aged  forty-nine,  cattle  cbover,  admitted  into  the  National 
Hospital  for  the  Paralysed  and  Epileptic  under  my  caro,  November  18, 
1878,  with  weakness  of  the  right  arm  of  two  weeks'  duration,  he  having 
had  a  left-sided  con-\ailsion  and  some  subsequent  weakness  of  the  left  side 
four  months  previously,  Avith  much  occipital  headache  since.  There 
was  a  doubtful  sj^philitic  historj\  It  was  subsequently  ascertained  that 
nine  years  previously  he  had  received  severe  injiu-ies  to  the  head  in  a 
tight. 

On  admission  he  was  intelligent ;  speech  drawling,  but  otherwise 
unaffected  ;  no  paralysis  of  face  ;  considerable  weakness  of  right  arm, 
slight  of  leg.  There  was  well  marked  double  optic  neuritis.  By  the 
indirect  examination  the  position  of  the  edge  of  each  disc  could  just  be 
seen,  but  it  was  softened,  and  the  area  of  the  disc  bright  red,  sur- 
rounded by  a  pale,  semi-opaque,  wide  halo.  Ou  direct  examination  (PI. 
VI.  3)  the  disc  was  concealed  by  a  striated  opacity,  extending  in  each 
direction  a  disc's  breadth  from  the  edge,  and  of  moderate  prominence. 
On  the  outer  part  of  the  opacity  were  several  small  haemorrhages  and 
white  spots.  Veins  large,  arteries  narrow,  both  visible  to  the  centre  of 
the  disc.  The  changes  were  more  marked  in  the  left  eye  than  in  the 
right,  v.,  ^  each;  no  hemiopia ;  urine  free  from  albumen.  For  a 
fortnight  he  improved.  Then  he  manifested  some  mental  weakness,  and 
one  day,  after  an  hour's  speechlessness,  he  had  a  convulsion,  beginning 
in  the  right  side  of  the  face  and  right  arm,  extending  to  the  right  leg 
and  then  to  the  left  limbs,  and  lasting  twenty  minutes,  succeeded  by 
increased  weakness  and  much  headache.  For  a  fortnight  afterwards  he 
had  much  pain  and  discomfort  in  the  arm,  accompanied  by  delusions 
that  he  was  being  beaten  or  bitten.  Some  improvement  occurred,  but 
towards  the  end  of  December  the  mental  disturbance  increased.  He 
had  some  defect  in  speech,  often  using  ■wrong  words,  and  being  unable, 
except  with  difficulty,  to  find  words  with  which  he  was  familiar.  The 
ophthalmoscopic  appearances  continued  unchanged.  The  weakness  in  the 
arm  increased,  and  extended  to  the  face  and  tongue.    On  January  12 
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he  became  semi-comatose,  with  evidence  of  complete  right  hemiplegia, 
and  in  a  few  days  of  left  hemiplegia  also.  He  died  on  January  17  with 
signs  of  congestive  pneumonia,  the  temperature  rising  on  the  last  day  to 
106-2°. 

At  the  post-mortem  examination  the  scars  of  two  fractures  of  the  skull 
were  found,  one  on  the  right  side  and  one  on  the  left,  and  beneath  these 
the  dura  mater  was  adherent,  and  on  the  surface  of  the  convolutions  was 
a  ftrm  cheesy  substance  lilce  caseous  tubercle,  ^  to  -i-  inch  deep.  The 
areas  damaged  were  the  posterior  and  upper  corner  of  the  right  parietal 
lobe,  and  on  the  left  side,  the  middle  third  of  the  ascending  parietal 
convolution,  and  the  ascending  frontal  in  a  smaller  extent,  the  lower  half 
and  upper  fourth  being  normal.  Both  posterior  communicating  arteries 
were  much  diseased,  and  indurated  tissue  surrounded  the  divisions  of 
the  internal  carotid.  Outside  and  above  these,  in  the  lowest  part  of  each 
internal  capsid.e,  at  its  junction  with  the  crus,  was  a  focus  of  recent  hasmor- 
rhagic  softening,  the  size  of  a  small  nut.  The  left  Sylvian  artery  was 
also  surrounded  by  indurated  tissue,  and  adjacent  to  its  posterior 
branch,  was  a  small  focus  of  softening  beneath  the  inferior  extremity  of 
the  ascending  parietal  convolution.  In  the  upper  part  of  the  pons  was 
another  very  minute  focus  of  commencing  softening. 

Under  the  microscope  the  optic  papillfe  (PI.  XYI.  1)  were  found  to 
present  considerable  swelling,  with  steep  sides  and  a  large  central 
depression.  In  each  eye  the  top  of  the  swelling  was  1  mm.  above  the 
surface  of  the  choroid,  and  the  prominence  commenced  on  each  side 
about  1"3  mm.  from  the  edge  of  the  choroid.  The  diameter  of  the 
swelling  was  in.  each  eye  nearly  three  times  the  diameter  of  the  sclerotic 
ring.  The  retina  was  displaced  on  each  side  about  0-6  mm.  from  the 
edge  of  the  choroid.  The  choroidal  pigment- epithelium  had  disappeared 
on  one  side  (the  right  m  PI.  XVI.  1)  in  the  area  from  which  the  retina 
was  displaced.  At  its  commencement  the  nuclear  layers  of  the  retina 
were  thickened  for  a  short  distance.  The  central  vessels  showed  no 
evidence  of  compression  in  the  sclerotic  ring  or  behind  it.  At  the  height 
of  the  papillary  swelling  the  vessels  were  some  distance  from  the  surface, 
which  they  approached  towards  the  outer  side,  and  beyond  its  edge  the 
veins  formed  one  or  two  vertical  curves  in  the  substance  of  the  thickened 
nerve-Hbre  layer,  the  lowest  part  of  the  curves  entering  and  disturbing 
the  nuclear  layers  (shown  on  the  left  hand  side  of  the  figure).  In  the 
substance  of  the  swelling  were  many  nuclei,  grouped  especially  between 
the  bundles  of  nerve  fibres,  and  towards  the  surface — not  specially  ac- 
cumulated about  the  vessels.  The  nerve  fibres  were  irregularly  swoUen, 
and  separated  by  spaces  which  were  clear  (even  in  glycerine  preparations) 
and  probably  due  to  oedema.  Scattered  through  the  swelling  were  large 
numbers  of  irregular,  more  or  less  spherical  and  oval  bodies  (PI.  XVI.  2), 
containing  granules  and  irregularly-shaped  globules  of  highly-refracting 
substance,  no  doubt  fatty  and  resulting  from  the  degeneration  of  the 
myelin.  Some  of  these  were  distinctly  formed  by  the  junction  of  drops  of 
myelin.   They  were  aggregated  in  groups,  and  were  especially  numerous, 
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adjacent  to  vessels,  and  in  the  portion  of  the  swelling  which  had 
displaced  the  retintD.  They  had  evidently  given  rise  to  the  white 
])atches  observed  during  life  and  slunvn  in  PI.  VI.  2.  The  retina  was, 
for  the  most  part,  normal ;  but  some  of  the  veins  were  gi-eatly  distended 
and  tortuous,  their  tortuosities  disturbing  the  nuclear  layers  (PI.  XVI.  3). 
Behind  the  ej-e,  the  optic  nerve  presented,  throughout  its  course,  large 
numbers  of  nuclei,  especially  abundant  towards  the  surface  in  front  of  tlie 
commissure.  The  sheaths  of  the  nerves  were  slightly,  but  not  much, 
distended.  The  optic  tracts  were  found  to  contain  a  large  excess  of  nuclei, 
and  these  were  in  places  aggregated  into  dense  masses,  many  of  them 
larger  than  that  shown  in  PI.  XVI.  4.  Some  of  these  were  distinctly 
aronnd  vessels. 

Remarks. — The  patient  died  from  the  effects  of  vascular  disease — 
symmetrical  softening  at  the  expansion  of  the  crura  into  the  internal 
capsules.  The  vascular  disease  was  distinctly  the  effect  of  pre\dous 
adjacent  inflammation,  no  doubt  traumatic.  The  paralysis  of  the 
right  arm  was  doubtless  the  result  of  the  inflammatory  growth  over 
the  ascending  parietal  and  frontal  convolutions.  The  growth  had 
in  its  aspect  nothing  syphilitic,  and  symptoms  were  uninfluenced  bj- 
iodide  or  mercury.  The-  position  of  the  growth  and  that  of  the  similar 
mass  on  the  other  side,  clearly  indicated  their  origin  in  the  damage 
produced  by  the  blows  which  had  fractured  the  skull.  The  optic 
neuritis  was  probably  due  to  these  growths,  perhaps  in  part  also  to  the 
old  meningitis,  although  the  interval  since  the  active  inflammation 
renders  it  difficult  to  ascribe  the  neuritis  to  the  basal  changes.  The 
alterations  in  the  optic  nerves,  commissiu-e,  and  tracts  were,  however, 
very  considerable. 

Case  5.—  Vague  cerebral  symptoms  with  optic  neuritis  {left),  and 
evidence  of  an  intra-oculur  growth  [inght),  found  after  excision  to  be 
tubercular  /  death  a  year  later;  tubercular  groivths  in  cerebrum  and 
cerebellum* 

Eenest  N.,  aged  seven  years  and  ten  months,  came  under  Dr. 
Barlow's  care  at  the  Hospital  for  Sick  Children  in  January,  1877,  on 
account  of  pain  in  the  right  leg,  and  occasional  headaches  (six  months) 
and  vomiting  (one  month).  He  improved  xinder  treatment,  the 
symptoms  continuing,  although  slighter.  On  March  5  a  peculiar 
reflection  from  the  right  eye  attracted  notice,  and  it  was  found  that  an 
opaque  greyish  body  occupied  the  lower  half  of  the  fundus,  branching 
retinal  vessels  being  visible  in  the  upper  half.  Vision  quantitative 
only.  In  the  left  eye  there  was  distinct,  though  slight,  optic  neuritis. 
An  occasional  internal  squint  of  the  right  eye  was  noted  ;  some  head- 
ache and  vomiting  continued,  the  left  optic  neuritis  increased,  and 
vision  failed  slightly.    Temperature,  usually  at  or  below  normal,  rose 


*  For  an  opportunity  of  seeing  this  case,  and  for  the  notes  of  it,  T  am 
indebted  to  Dr.  Barlow. 
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onee  or  twice  to  101".  On  April  4  the  riglit  eye  presented,  inwards, 
an  extensive  detachment  of  the  retina,  the  vessels  of  which  were  visible 
on  a  grey  groimd.  Tension  normal  or  slightly  increased.  Neuritis  in 
left  eye  more  considerable  (see  Fig.  4,  PL  III.,  and  description). 
There  was  slight  prominence  of  both  eyeballs,  most  of  the  right ;  but 
no  interference  with  its  mobility.  Soon  afterwards  a  slight  protrusion 
of  the  lower  part  of  the  right  eyeball  was  noticed,  where  previously 
some  increased  vascularity  of  the  sclerotic  had  been  remarked.  The  eyeball 
was  excised  by  Mr.  Marsh  on  June  2.  Mr.  Nettleship  found  a  large 
growth  between  the  choroid  and  sclerotic  in  the  lower  half  of  the  ej-e- 
ball,  extending  from  the  optic  disc  to  4he  ora  serrata,  and  it  had  at  one 
point  perforated  the  sclerotic.  The  greater  part  was  softened  and 
creamy.  The  microscopical  characters  were  those  of  confluent  tubercles. 
The  wound  healed  well,  but  the  sight  of  the  left  eye  failecj,  until,  on 
June  15,  only  shadows  coiild  be  seen.  The  vomiting  and  headache 
reciirred  for  a  time  and  then  lessened,  and  had  stopped  by  the  beginning 
of  September,  the  left  disc  then  presenting  the  appearance  of  con- 
secutive atrophy.  Six  months  later  he  began  to  suffer  from  pains  in 
limbs  and  back,  and  his  head  was  observed  to  be  larger.  He  died  in 
July,  and  after  death  considerable  internal  hydrocephalus  was  found, 
with  a  caseous  (scrofulous)  mass  in  one  hemisphere,  another  in  eacli 
temporo-sphenoidal  lobe,  and  another,  the  size  of  a  smaU  orange,  in  the 
middle  lobe  of  the  cerebellum.  There  was  no  disease  visible  at  the 
back  of  the  right  orbit,  or  connected  with  the  left  optic  nerve.  The 
other  organs  of  the  body  were  healthy,  except  some  caseoiis  bronchial 
glands. 

Case  6. — Optic  neuritis,  icith  sub-acute  cerebral  symptoms,  probably 
syphilitic  ;  failure  of  sir/ht,  rapidly  impiroving  under  treatment;  sub- 
sequent loss  of  sight,  tvith  symptoms  of  pressure  on  chiasmaj  ultimate 
0]}tic  nerve  atrojohy*    (PI.  II.  Fig.  4.) 

Henry  G.,  aged  thirty-four,  carpenter,  presented  himself  at  the 
National  Hospital  for  the  Paralysed  and  Epileptic,  June  10,  1872. 
Primary  venereal  sores  ten  years  previously.  Sensations  of  left- sided 
numbness  occurred  for  a  time  a  year  before ;  then  ceased,  to  return  nine 
months  later,  with  transient  double  vision.  During  the  last  year  he 
had  thi-ee  attacks  of  giddiness,  with  loss  of  consciousness.  Double  optic 
neuritis  was  found  on  examination  in  each  eye,  e.ach  disc  presenting 
reddish  swelling,  with  concealment  of  outline  and  numerous  small 
vessels.  He  could  read  No.  1  Jager  with  either.  He  was  ordered  pot. 
iod.  gr.  x.  ter  die.  During  the  next  week  he  had  much  pain  in  the 
right  side  of  the  head  and  vomiting,  and  several  attacks  of  sudden  dim- 
ness of  sight,  each  lasting  a  few  minutes,  accompanied  with  headache. 
He  had  also  one  attack  of  loss  of  consciousness,  probably  with  concisions. 
The  attacks  of  transient  loss  of  sight  afterwards  became  more  frequent. 


*  Under  the  care  of  Dr.  Hughlings  Jnckson. 
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and  were  accompanied  with  trembling.    His  vision  also  failed  in  the 
latter  end  of  June,  so  that  on  the  27th  it  was  Jj-  each.   In  the  hospital,  it 
was  noted  that,  at  each  attack  of  loss  of  sight,  he  complained  of  cold  and 
rubbed  his  hands  as  if  cold.    In  each  the  "  darkness  "  came  first,  then 
pain  in  the  head,  and  in  some  attacks  a  little  general  tremor  came  last 
of  all.     At  first  about  twelve  attacks  occurred  each   day.  Vision 
rapidly  failed — by  July  1  he  could  only  count  fingers  with  the  left  eye, 
scarcely  with  the  right.    Neuritis  about  the  same.    On  July  4,  during 
an  attack  of  transient  complete  loss  of  sight.  Dr.  Hughlings  Jackson 
examined  the  eyes,  but  found  no  change,  except  that  the  veins  in  the 
left  eye  appeared  darker.     As  sight  was  returning,  the  same  veins 
appeared  smaller,  as  if  collapsed,  with  slightly  irregular  outline.  After 
July  5  (under  iodide)  the  attacks  of  blindness  ceased,  and  sight  im- 
proved, so  that  on  July  8  V.  =  R.  i,  L.  -J3.   The  right  disc  had  cleared 
considerably ;  the  edges  could  be  seen,  but  were  soft,  and  not  perfectly 
even  ;  slight  swelling.    The  left  disc  was  less  red  than  a  few  days 
before  ;  the  edges  still  blurred.    By  July  14  the  right  disc  had  become 
quite  clear,  but  was  more  uniformly,  and  rather  more  deeply,  coloured 
than  normal,  and  its  outline  not  quite  sharp.    Vision  had  improved 
to      each.    On  August  1  he  left  the  hospital ;  on  August  27  he  was 
still  well.    Right  optic  disc  natural,  sharp  edged,  pale  ;  vessels  normal ; 
left,  edge  not  sharp,  uniform  soft  pink  tint.    Vision  same;  fields  of 
vision  normal.     October  10 :  Right  disc  almost  too  pale ;  left,  tint 
normal,  edges  as  at  previous  examination.  About  the  middle  of  October 
the  attacks  of  bHndness  returned,  with  chromatopsy  during  return  of 
sight ;  severe  pain  in  the  head,  over  the  eyes,  and  transient  weakness  of 
the  legs.    V.  had  deteriorated  to  i  each.    Discs  :  right,  same ;  left, 
still  not  sharply  defined,  and  slightly  swollen.    Some  inability  to  dis- 
tinguish slight  differences  of  coloiir  ;  strong  colours  distinguished  well, 
except  j^ellow,  which  was  not  recognized.     October  31  :  V.  each. 
November  3 :  V.,  R.       L.  Jjj ;  left  disc  thought  to  be  a  little  pinker ; 
attacks  of  transient  amaurosis  continuing.    November  1 1  :  Attacks  less 
frequent ;  V.,  R.  i,  L.  -f.    By  December  0  sight  had  improved  to  |. 
December  23 :  Attacks  of  amam-osis  ceased ;  sight  not  quite  so  good. 
L.  -h;,  R.  -^j.    No  change  occurred  until  the  beginning  of  March,  1873, 
when  sight  again  deteriorated,  with  some  headache.  On  March  3  he  could 
only  read  No.  14  Jager.    Next  day  the  amaurotic  attacks  recommenced, 
also  with  transient  -weakness  of  the  legs  ;  V.      each.    Fields  normal, 
each  eye;  no  ophthalmoscopic  change.    March  17  :  Slight  improvement 
in  vision,  which  increased  to  No.  i  each  by  March  24,  at  which  it  was 
maintained  tiU  June,  when  further  improvement  occurred.    In  August, 
vision  i  with  each  eye.     In  September  and  October  the  amaurotic 
attacks  recurred ;  he  had  occasionally  a  foetid  smell  in  the  left  nostril. 
On  November  17  slight  ptosis  on  left  side  was  noted  ;  "sasion  had  failed 
to  R.  1,  L.  y\,  and  a  defect  was  found  in  the  right  half  of  the  right  field 
of  vision.    During  the  winter  he  improved  slightly  in  all  respects, 
although  occasional  attacks  occurred.     Vision  slowly  improved  to  R.  i, 
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L.  i.  In  the  begimiing-  of  April,  1874,  after  a  severe  cold  and  cough, 
the  pain  in  the  head  retiu-ned ;  vomiting  and  giddiness  ;  he  had  an  attack 
of  loss  of  consciousness,  Avith  general  rigidity.  On  April  29  he  was 
re-admitted  with  general  weakness ;  great  failure  of  sight,  being  only 
able  to  count  fingers  with  each  eye.  The  left  pupil  was  larger  than  the 
right.  Next  day  he  could  just  speU  No.  30  Jager  with  left  eye.  The 
left  field  of  vision  was  very  dim  in  the  left  half;  the  dimness 
extending  below  the  middle  a  little  to  the  right ;  the  right  presented 
absolute  loss  in  the  outer  half.  There  was  no  perceptible  change  in  the 
appearance  of  the  optic  discs.  Hearing,  left  reduced  to  one-third  of 
right ;  no  weakness  of  Umbs.  On  May  1  slight  defective  movements  of 
the  eyes  inwards  were  noted.  Sight  and  fields  of  vision  about  the 
same  ;  but  in  the  right  the  loss  had  extended  a  little  beyond  the  middle 
line  below,  and  in  the  left  it  was  almost  lost  in  the  defective  area.  (Fig. 
12,  p.  58).  On  the  morning  of  May  3  he  found  he  had  lost  all 
appreciation  of  light  with  each  eye.  The  drooping  of  the  left  lid 
was  greater,  aud  there  was  more  defect  in  the  upward  and  inward 
movements  of  the  eye.  Tliis  increased,  in  spite  of  treatment,  and  by 
May  7  the  paralysis  of  the  left  thii'd  nerve  was  almost  absolute.  He 
complained  also  of  "  numbness  "  of  the  right  cheek  and  right  half  of  the 
tongue,  and  there  was  some  hyperaasthesia  of  these  parts,  followed,  on 
May  10,  by  diminished  sensitiveness  of  the  right  fifth  nerve,  and  some 
defect  in  swallowing.  Discs  unchanged  ;  slight  delirium.  On  May  31 
the  paralysis  of  the  left  thh'd  suddenly  disappeared,  it  having  been 
almost  complete  the  day  before.  During  the  next  fortnight  he  improved, 
but  on  the  14th  it  was  found  that  the  sense  of  smell  was  absolutely  lost. 
By  J uly  1  the  aflEection  of  the  right  fifth  nerve  had  passed  away,  and 
qualitative  perception  of  light  had  returned  ;  the  optic  discs  had  become 
greyish- white  ;  the  right  more  so  than  the  left,  which  still  retained  a  red 
tint.  In  each,  one  or  two  vessels  were  accompanied  by  a  little  white  tissue. 

From  this  time,  July,  1873,  to  the  present  (February,  1879),  his 
condition  has  been  unchanged.  Large  objects  can  just  be  discerned,  but 
the  appearance  of  the  discs  is  now  precisely  as  then,  and  as  shown  in 
Fig.  4,  PL  II.,  and  described  in  the  account  of  the  plate— being  that  of 
atrophy  after  neuritis.    The  sense  of  smell  remains  lost. 

Remaeks. — The  initial  loss  of  sight  was  no  doubt  due  to  the  direct 
effect  of  the  neuritis,  and  its  rapid  improvement  under  treatment  is 
worthy  of  note.  The  subsequent  failure  of  sight,  simultaneous  with 
evidence  of  mischief  at  the  base  of  the  brain  (paralysis  of  olfactory 
nerves,  of  left  thii-d  and  of  right  fifth),  was  accompanied  by  loss  of  the 
outer  half  of  ^each  field  of  vision,  such  as  is  known  to  result  from 
damage  to  the*  anterior  part  of  the  chiasma,  and  it  is  probable  that  it 
was  by  this  mechanism  that  the  ultimate  failui-e  of  sight  resulted.  The 
defect  in  the  right  field  had,  however,  existed  for  some  time  previously, 
and  so  the  chiasma  had  probably  suffered  slightly  before  the  greater 
damage. 
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Case  7. — Riyht-sided  convulsive  attacks,  heginniny  in  hand  and 
afterwards  in  facej  double  optic  neuritis;  recovery.*     (PI.  IV,  1  &  2.) 

Jo  fiN  K.,  compositor,  aged  thirty-tliree,  admitted  as  out-patient  at 
the  National  Hospital  for  the  Paralysed  and  Epileptic,  on  June  4,  1873, 
under  the  care  of  Dr.  Buzzard.  Primary  syphiUs  at  twenty,  followed  by 
sore  tong-uo.  Fii-st  child  born  dead.  Convulsive  attacks  during  preceding 
two  months,  recurring  at  short  intervals.  They  usually  began  with  an  odd 
feeling  in  the  right  hand,  and  then,  first  the  thumb,  and  afterwards  the 
iingers,  "  drew  up,"  then  the  wrist  was  flexed  on  the  forearm,  then  the 
elbow  bent,  and  after  that  he  usually  had  an  odd  feeling  in  his  head  and 
lost  consciousness  completely  for  a  few  minutes;  and  during  the  un- 
consciousness there  was  convulsion,  confined  to  the  right  arm  and  leg. 
By  the  advice  of  a  neighbour  he  had  arrested  many  fits  by  plunging  the 
hand  into  hot  water  as  soon  as  he  felt  the  sensation.  Occasionallj'^,  a 
sudden  pain  across  the  forehead  was  the  first  symptom,  and  then  the 
arm  would  begin  to  shake  instead  of  "  drawing  up."  After  one  attack 
he  lost  the  use  of  his  right  side  and  his  speech  for  a  quarter  of  an 
hour.  On  iodide  and  bromide  his  fits  ceased  for  a  time.  On  November 
26  he  complained  of  weakness  of  his  legs  and  pain  across  his  eyes,  and 
said  that  for  six  weeks  his  sight  had  been  much  weakened.  Ophthal- 
moscopic examination  showed  double  neuritis.  Right :  no  outline  to  the 
disc,  papilla  pinkish  grey,  swollen,  and  prominent,  and  merging  by 
imperceptible  gradations  of  colour  into  the  choroid ;  arteries  small  and 
lost  at  various  points ;  veins  large,  dark,  and  sinuous.  Left :  similar 
appearances,  but  less  pronounced.    Vision :  read  No.  1  Jager  each. 

On  admission  into  the  Hospital,  on  December  11,  some  mental  obtuse- 
ness  was  noted.  His  pupils  were  large  and  equal ;  he  could  still  read  No.  1 
Jager  at  six  inches,  with  either  eye,  but  with  some  difficulty,  especially 
with  the  right  eye.  The  ophthalmoscopic  appearances  noted  above 
continued ;  the  redness  was  punctiform  on  direct  examination.  Grasp 
of  the  right  hand  was  not  quite  so  strong  as  that  of  the  left.  Iodide  of 
potassium  and  mercury  were  ordered.  On  November  29  he  had  eleven 
fits,  in  only  one  of  which,  the  first,  did  he  lose  consciousness.  These 
fits  began  in  his  face  ;  the  mouth  was  twisted  to  one  side,  and  the  jaws 
fixed,  then  the  hand  became  drawn  up.  If  the  hand  was  forcibly  held 
down  the  attack  was  stopped.  On  December  22  the  appearance  of  the 
discs  was  nearly  the  same,  and  the  sketch  of  the  right  disc  was  made 
(PL  IV.  Fig.  1).  The  attacks  continued,  but  were  of  slighter  character. 
In  the  beginning  of  January  he  had  several  in  which  speech  was  lost 
first,  then  the  jaw  became  fixed,  and  then  the  mouth  was  drawn  to  the 
right.  Each  lasted  about  two  minutes,  and  then  passed  awaj-  by  the 
jaw  first  becoming  relaxed,  then  the  moiith  returning  to  its  normal 


*  Case  published  in  Dr.  Buzzard's  "  Clinical  Aspects  of  Syphilitic 
Nervous  Diseases,"  p.  97. 
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position,  uud  then  speecli  being-  recovered  ;  but  for  a  daj'  afterwards  be 
spoke  in  a  peculiar  way,  would  say  half  a  word,  wait  for  a  time,  and 
then  say  the  remainder.  The  arm  was  unaffected  in  these  attacks,  and 
was  gaining  strength.  The  swelling  of  the  optic  discs  had  greatly 
lessened ;  the  arteries  could  be  traced  clearly  to  the  centre.  Tlie  veins 
were  less  distended.  In  the  left  eye  the  outer  edge  of  the  disc  was 
apparent,  the  inner  being  still  concealed.  Sight :  still  able  to  read  No.  1 
Jiiger  with  ease. 

On  January  17  it  was  noted  that  the  vision  continued  unimpaii'ed,  the 
field  unlimited,  and  colom-s  recognized  accurately  with  either  eye.  He 
had  another  lit,  beginning  in  the  right  hand,  with  ilexing  of  the  fingers, 
followed  by  shaking  of  the  arm,  witliout  di-awing  up.  The  mouth  was 
said  by  the  attendant  to  be  drawn  first  to  the  left  and  then  to  the  right, 
and  then  convulsion  was  noticed  in  the  leg.  For  a  time  afterwards  he 
could  not  speak.  Under  larger  doses  of  mercury  the  attacks  became  less 
frequent,  and  on  February  16  the  optic  discs  had  recovered  theii' 
normal  appearance.  On  April  11  he  had  had  no  attack  for  two 
months,  but  he  complained  that  at  night  time,  when  going  to  sleep,  he 
had  fi'equent  "jumping  "  of  the  hands  and  twitching  of  the  right  eye- 
brow. He  complained  only  of  numbness  in  the  tip  of  the  right  fore- 
finger and  thumb,  and,  on  examination,  it  is  found  that  these  are 
distiucth^  less  sensitive  to  both  touch  and  pain  than  are  the  other 
fingers.  If  he  put  his  hand  in  his  pocket  he  could  not  detect  a  small 
coin  there,  and  the  numbness  unfortimately  made  it  impossible  for  him 
to  follow  his  occupation  as  a  compositor.  The  optic  discs  were  quite 
normal,  and  the  second  di-a-ndng  was  made  (PI.  IV.  2). 

Case  8. — Rujht-sided  Jits,  ieffinninff  in  face  ;  loeakness  of  right 
arm  ;  double  optic  neuritis  ;  concentric  limitation  of  fields  witliout  chanye 
in  acuity  of  vision  or  colour  vision.*    (PI.  I.  5  and  6.) 

Jonx  L.,  aged  thirty,  admitted  into  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  under  the  care  of  Dr.  Ptadcliffe,  February  3, 
1S79.  Occupation :  pointsman  on  railway.  Nothing  significant  in  either 
family  or  past  liistory,  except  that  when  aged  twelve  he  had  a  fall,  which 
rendered  him  unconscious  for  some  time,  and  two  years  ago  he  had  an 
attack  of  gonorrho3a ;  no  history  of  syphilis.  For  two  years  acute  head- 
ache, paroxysmal,  shooting  from  front  to  back.  Occasionally,  a 
throbbing  pain  in  right  posterior  inferior  parietal  region.  Occasional 
attacks  of  vomiting  during  last  twelve  months.  For  last  six  months 
occasional  feelings  of  "cramp"  in  right  side  of  face  and  neck,  extending 
to  right  side  of  tongue,  throat,  and  right  arm.  One  of  these  attacks 
extended  to  the  legs,  which  trembled.  After  it  Avas  over  the  right  side 
was  weak  for  a  time,  and  for  twenty  minutes  he  could  not  speak.  Other 
similar  attacks  have  occurred  since.  Sometimes  after  them  he  feels  a 
sense  of  numbness  beginning  in  the  right  hand,  extending  gradually  up 


*  Notes  taken  in  part  by  Mr.  A.  E.  Broster. 


256 


MEDICAL  OPHTHALMOSCOPY. 


to  the  right  shoulder,  and  then  down  the  right  side  of  the  trunk  to  the 
right  leg  ;  occasionally  this  is  accompanied  by  considerable  weakness  of 
the  limbs.  After  an  hour  it  passes  gradually  and  leaves  liim  exhausted 
and  emotional.  Since  the  fits  commenced  he  has  liad  less  headache  and 
has  not  vomited.  Eighteen  months  ago  he  had  for  a  time  some  dimness  of 
sight ;  six  months  ago  transient  diplopia,  and,  during  the  last  six  months, 
he  has  noticed  that  in  looking  in  a  glass  he  could  only  see  one  eye. 

On  admission  intellect  was  clear ;  there  was  some  weakness  of 
the  right  external  rectus ;  slight  weakness  of  right  side  of  face  and 
right  arm  ;  no  noticeable  difficulty  in  speaking,  but  said  he  had  some 
difficulty  in  finding  unaccustomed  words  and  in  reading.  ' '  I  recognize 
the  letters  and  the  word,  but  I  cannot  speak  it  out  straight." 

Several  attacks  were  seen.  They  commenced  with  twitching  of  the 
right  side  of  the  face,  followed  by  drawing  of  the  head  towards  the  right 
shoulder,  and  then  the  attack  ceased. 

Both  optic  discs  presented  well  marked  neiu'itis.  In  the  left  eye 
(PI.  I.  Figs.  5  &  6)  the  disc  was  concealed  by  a  reddish  swelling, 
most  deeply-coloured  in  the  centre.  Its  prominence  was  considerable. 
Ai'teries  and  veins  were  both  of  nearly  normal  size.  The  latter  were  dark 
as  they  passed  down  the  edge  of  the  swelling,  and  then  were  partly  con- 
cealed. In  the  right  eye  the  swelling  was  similar,  hut  much  paler. 
The  neuritis  appeared  in  both  eyes  to  have  passed  its  most  acute  stage, 
and  the  subsidence  to  be  further  advanced  in  the  right  than  in  the  left. 
Right  V.  =  -I ;  field  much  limited,  especially  towards  right  and  below. 
Left  Y.  =  |- ;  field  limited  peripherally,  especially  down  and  in,  but  in 
all  directions  much  less  than  right.  The  correspondence  in  the  limitation 
on  the  right  side  was  not  very  close,  and  it  was  doubtful  whether  there 
was  hemiopia.    No  affection  of  colour  \'ision  in  either  eye. 

During  February  and  March  there  was  little  change  either  in  the 
patient's  state  or  the  ophthalmoscopic  appearances.  Similar  attacks  to 
those  above  described  continued,  but  there  was  less  headache  and  no 
increase  in  the  paralysis.  On  April  7  the  sight  of  the  right  eye  was  not 
quite  so  good.   V.  R.       L.  ^ .    Optic  papillec  imchanged. 

Case  9.— Unilateral  Jits  ber/mninff  in  hand;  brachial  monoplegia; 
double  optic  neuritis;  probable  sijjMlis;  recoverxj  from  neuritis  and 
paralysis;  Jits  persistinc/.*  (PI.  IV.  Figs.  3  &  4.) 

SusAT^  S.,  a  married  woman,  aged  thirty-seven,  came  under  treat- 
ment at  the  National  Hospital  for  the  Paralysed  and  Epileptic  in 
September,  1872.  No  family  predisposition.  History  of  nodes  on 
forehead  a  year  and  a  half  before,  and  loss  of  hair.  Much  frontal 
headache  for  two  or  three  years.  After  the  nodes,  neuralgia  for  some 
months  on  the  left  side  of  the  face.  During  the  fifteen  months  before 
admission,  she  had  had  twenty  fits,  all  limited  to  the  right  side,  and 

*  Under  the  care  of  Dr.  Bastian,  to  whom  I  am  indebted  for  pel-mission 
to  publish  the  case. 
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preceded  by  a  sensation  in  the  riglit  liand,  not  passing  up  the  arm 
before  loss  of  consciousness.  Since  tlie  first  fit  the  right  arm  had 
gradually  become  weak  and  painful.  During  the  last  three  months 
she  had  occasional  sensations  in  the  right  hand  as  if  a  fit  were  coming 
on,  sometimes  extending  up  to  the  shoulder,  but  passing  away  when  the 
hand  was  bathed  in  vinegar  and  water.  For  about  the  same  time, 
movement  of  the  fingers,  or  allowing  the  arm  to  hang  dovm,  had 
brought  on  a  fit,  and  she  was  conseqiicntly  obliged  to  carry  it  in  a 
sling.  Two  months  before  admission  she  occasionally,  after -sleeping  in 
the  day-time,  and  suddenly  rising  from  the  recumbent  posture,  lost  her 
sight  for  a  few  seconds. 

State  on  admission. — An  intelligent  woman,  presenting  no  mental 
disturbance.  Slight  thickness  of  speech,  and  occasional  mistakes  in 
words — e.g.,  when  intending  to  say,  "Shall  I  take  ofP  my  bonnet  ?  " 
she  said,  "  Shall  I  take  off  my  woke?"  Paralysis  of  right  arm  almost 
complete ;  no  power  of  moving  fingers  or  wrist ;  very  little  of  elbow 
and  shoulder ;  the  attempt  occasions  pain,  and  excites  some  irregular 
tremor  in  the  limb,  and  such  a  sense  of  faintness  that  she  almost 
fainted  away.  Passive  movement  at  any  joint  also  occasions  pain, 
excites  resisting  spasm  in  the  muscles,  and,  when  the  wrist  is  moved,  a 
sensation  is  produced  as  if  a  fit  were  coming  on.  Sensation  imaflected. 
Moderate  general'  wasting  of  the  Kmb.  The  right  leg  is  not  quite 
so  strong  as  the  left,  when  carefully  tested,  but  she  can  walk  without 
any  conscioiisness  of  weakness.  Slight  difiiculty  in  mictuiition.  Tfo 
obvious  paralysis  of  face  or  tongue  or  other  cranial  nerve,  but  the 
movements  of  the  tongue,  and  to  a  less  degree  of  the  face,  are 
tremulous.    Pupils  equal. 

OjjJithalmoscojnc  Examination  (PI.  IV.  3). — Both  eyes  present  a 
moderate  degree  of  neuritis ;  the  discs  are  qiiite  lost  under  a  greyish- 
red,  soft-looking  swelling,  of  moderate  prominence,  and  nearly  twice 
the  normal  diameter  of  the  disc.  Centre  redder  than  periphery  and 
finely  mottled.  Surface  finely  striated ;  many  new,  fine,  radiating 
vessels.  One  extravasation  near  the  centre  of  left  papilla.  Veins 
a  little  larger  than  natm-al,  especially  in  left  eye ;  both  arteries  and 
veins  concealed  on  the  sui'face  of  the  swelling,  losing  reflection  on  side  of 
swelling,  but  not  concealed  beyond  edge.  Arteries  slightly  veiled  on 
the  papilla,  normal  on  the  retina.  In  the  left  eye  the  mottling  is 
coarser,  and  the  veins  more  distended. 

Sii/ht. — Right  reads  No.  1  Jager ;  left  No.  2  witli  ease,  and  No.  1  with 
a  little  difficulty.  Fields  of  ^dsion  :  no  peripheral  limitation ;  blind  spot 
of  about  double  the  normal  diameter,  and  rather  the  larger  on  the 
right  side  (see  Fig.  10,  p.  56). 

September  13. — Considerable  increase  in  swelling  of  discs  and  the 
redness  in  the  centre  is  more  blotchy.  Vessels  more  tortuous  ;  the 
veins  scarcely  larger  than  before.  Since  admission  some  pain  in  tlie  left 
arm,  especially  in  joints,  constant,  with  paroxysmal  increase ;  slight 
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tremor  of  arm  on  movement.  Right  arm,  same.  Cannot  .walk  quite  so 
"Well  on  account  of  some  pain  in  the  riglit  tliigh. 

She  was  treated  with  iodide  and  mercury  and  galvanism,  and 
gradually  lost  the  pain  in  the  arm  and  the  fits  ceased.  Towards  the 
end  of  November  she  complained  of  "  numbness  "  of  the  left  hand.  The 
tremor  in  the  right  arm  on  slight  movement  became  coarser.  The  optic 
discs  had  become  much  clearer,  the  swelling  was  almost  gone,  and  the 
outline  of  the  discs  could  be  seen  on  the  outer  (temporal)  halves,  the  nasal 
halves  being  still  veiled.  The  course  of  the  vessels  had  become  almost 
normal.    Sight,  same. 

By  the  beginning  of  January  a  little  movement  had  returned  in  the 
fingers.  The  neuritis  had  cleared  ixp  almost  completely.  The  outline  of  the 
right  disc  was  distinct  all  round  ;  still  a  little  softened  on  the  inner  side. 
The  veins  and  arteries  were  for  the  most  part  of  normal  size ;  the  foi-mer 
a  little  narrowed  on  the  disc  near  the  centre.  Surface  greyish  red,  paler 
in  the  centre.  Left  disc  still  obscured  on  inner  edge  and  surface  much 
redder. 

After  her  discharge  from  the  hospital  there  Avas  a  steady  improvement 
in  the  paralysed  arm,  normal  power  being  regained.  The  fits,  however, 
persisted,  beginning  in  the  hand,  and  confined  to  the  right  side.  Two 
months  after  discharge  the  discs  w^ere  clear,  still  showing  traces  of  the 
past  neiu'itis  (see  PI.  IV.  4,  and  description). 

The  patient  was  not  seen  by  me  again  until  March  2,  1S74.  The 
right  arm  was  a  little  thinner  than  the  left ;  power  was  still  much  less 
than  in  the  left,  and  less  in  the  hand  than  in  the  upper  arm.  No 
weakness  of  leg  or  paralysis  of  the  face  or  tongue.  Occasionally 
much  pain  in  the  right  arm  ;  none  in  the  left.  Movement  of  right 
arm  no  longer  caused  a  fit.  The  attacks  still  occurred  at  intervals 
of  one  to  three  months,  and  commenced  with  a  sensation  in  all  the 
fingers  of  the  right  hand,  which  passed  up  the  arm — "  a  nasty  feeling, 
as  if  she  were  throwing  the  arm  about" — not  passing  beyond  the 
arm,  but  followed  by  loss  of  consciousness  and  jerking  of  the  right 
arm,  leg,  and  side  of  the  face.  Ophthalmoscopic  Examination. — Left 
eye :  vessels,  normal  size  and  appearance ;  disc  rather  fidl  coloured, 
reddish-grey,  slightly  paler  in  the  centre  at  the  emergence  of  vessels  ; 
tint  deeper  on  nasal  than  on  temporal  side.  On  the  latter  the  sclerotic 
ring  is  distinct ;  beyond  that  there  is  a  little  heaping  up  of  pigment  and 
slight  atrophy  of  the  choroid.  On  the  nasal  side  the  edge  of  the  vascu- 
larity of  the  disc  is  well-defined,  but  there  was  an  adjacent  zone  of 
choroidal  atrophy,  beyond  which  the  fundus  had  a  quite  normal  appear- 
ance. The  arteries  in  the  disc  were  normal ;  the  veins  are  still  dis- 
tinctly narrowed  upon  the  disc  near  the  centre,  one  vein  appearing 
narrowed  to  one-third  of  its  previous  size  ;  towards  the  middle  all  veins 
are  partly  concealed  by  tissue.  Right  eye  :  Sm-face  of  disc  paler  than 
left.  A  band  of  atrophied  choroid  on  the  inner  side,  about  the  width  of 
the  normal  sclerotic  ring.  All  round  the  edge  of  the  choroid  was  soft, 
and  in  places  irrcgidar,  and  the  veins  reduced  in  size  and  partly  con- 
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Cenled.  Vision  :  each  ej'c,  Ko.  1  Jager  at  14  inches;  perception  of  colour 
and  fiekls  of  vision  natural. 

I  have  lateljr  learned  (March,  1879),  that  the  convulsive  attacks  still 
contimie. 

Remakes. — In  this  case  the  paralj^sis,  practically  confined  to  the  arm, 
and  the  tits  beginning  in  the  hand,  were,  no  doubt,  the  consequence  of  a 
syphilitic  growth  on  the  surface  of  the  left  hemisphere  in  the  region  which 
is  related  to  the  movement  of  the  hand,  probably  the  middle  of  the  ascend- 
ing parietal  convolution.  The  eifect  of  reflex  irritation,  proceeding 
fi'om  the  arm,  in  exciting  and  arresting  a  fit,  is  of  much  interest. 
An  attempt  at  voluntary  movement  of  the  hand  would  cause  a  fit,  i.e., 
the  volimtary  stimulation  of  the  cells  ah-eady  ii-ritated  by  the  tumour, 
sufficed  to  lead  to  their  explosive  discharge.  Passive  movement  of  the 
arm  had  a  similar  efPect,  possibly  by  reflex  excitation  of  the  nerve  cells 
of  the  hemisphere,  or  of  lower  centres  which,  by  the  cerebral  disease, 
were  rendered  undvily  irritable.  The  movement  occasioned  great  pain 
and  excited  a  reflex  rigidity.  This  may  be  associated  with  the  marked 
and  rapid  wasting,  indicative  of  a  morbid  state  of  the  nerve  cells  of 
the  lower  centres,  induced  by  the  cerebral  lesion. 

The  ophthalmoscopic  change  was  that  of  a  moderate  neuritis,  without 
evidence  of  much  mechanical  congestion  ;  subsiding  with  the  symptoms. 
Sight  was  almost  unimpaired,  even  diu-ing  the  subsidence  of  the  neuritis, 
the  increase  in  the  blind  spot  being  related  merely  to  the  size  of  the 
swelling. 

Case  10. — Convulsions y  prohahly  cerebral  syphilomaj  ojJtic  neuritis 
ending  in  consecutive  atrophy ;  transient  loss  of  electric  irritability 
(luring  the  neuritis.    (PI.  V.  Figs.  5  &  6). 

James  C,  aged  thirty-four,  confectioner,  admitted  imder  the  care  of  Dr. 
Pvadcliffe,  Jime  1,  1872.  Family  and  personal  history  negative.  'No 
evidence  of  sjqjhilis,  direct  or  iudirect,  could  be  elicited.  Married  nine 
years ;  thi-ee  healthy  children ;  wife  no  miscarriages.  History  of 
gonorrhea  foiu'teen  years  previously.  (Indubitable  symptoms  of 
syphilis  occurred  foiu'  years  after  the  cerebral  attack.)  Never  lead 
poisoning  or  gout.  Much  frontal  headache  for  a  year.  In  February, 
1872,  fotu-  months  before  admission,  three  fits  occurred,  without 
warning,  with  loss  of  consciousness  and  much  general  convulsion. 
Frontal  headache  worse  after  the  fits,  sometimes  on  one  side,  sometimes 
on  the  other.  In  the  beginning  of  April  he  lost  for  a  month  the  sense 
of  smell  and  aU  appreciation  of  flavours;  sour  and  sweet  substances 
been  still  perceived  as  such ;  return  gradual.  In  May  eyesight  became  dim. 

State  on  admission. — A  strongly-built  man,  presenting  no  evidence  of 
disease  of  heart,  lungs,  or  kidneys ;  no  motor  or  sensory  paralysis  ; 
special  senses,  except  sight,  normal. 

Ophthalmoscopic  Examination — Pight  disc  obscured  by  a  reddish-grey 
prominent  swelling  ;  veins  full,  curving  over  the  swelling,  and  then  lost 
to  view  for  a  short  space  beyond  its  edge.    On  the  swelling  were  a  few 
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small  hfemorrliages,  and  in  the  retina,  near,  were  several  whitish  spots. 
Left  disc  similar,  but  sAvelliug  less  and  hiemorrhagcs  fewer.  Vision :  right. 
No.  18  Jiiger;  left.  No.  19  Jager.  Considerable  hypermetropia.  Fields  of 
vision  mueh  limited  peripherally  ;  sight  only  in  a  small  area  around 
central  point ;  limitation  in  each  eye  greater  on  inner  than  on  outer  side 
of  field. 

At  the  end  of  a  week  (mercury  being  given)  there  was  less  headache, 
less  swelling  of  disc  ;  vision  had  improved  to  R.  No.  10  and  L.  No.  12 
Jager,  but  the  fields  were  still  more  contracted.  A  fortnight  later  (June  25) 
sight  had  improved  to  R.  No.  8  and  L.  No.  6  Jager;  fields  of  vision  the 
same.  Both  discs  were  much  paler  and  less  swollen  ;  the  hfemorrhages 
almost  disappeared.  July  7,  sight  rather  less  acute,  each  No.  12  Jager. 
Dm-ing  the  following  week  he  had  two  fits,  each  with  loss  of  conscious- 
ness and  general  convulsion.  Acuity  of  -sdsion  lessened  to  R.  No.  16, 
and  L.  No.  19  Jager.  Fields  of  vision  difficult  to  ascertain,  but  seemed 
confined  to  a  small  area  around  centre,  chiefly  on  outer  side,  the  inner 
halves  of  the  fields  being  almost  gone.  He  had  several  transient  attacks 
of  extreme  dimness  of  sight,  in  wliich  he  could  scarcely  discern  objects 
in  the  room.  Discs  still  paler  and  less  prominent :  each  presenting  a 
soft-edged  swelling,  nearly  double  the  normal  diameter  of  the  disc 
and  rather  paler  than  the  adjacent  fundus.  Yeins  still  larger  than 
natural ;  arteries  perhaps  a  little  smaller,  but  numerous,  and  tortuous 
on  the  disc.  Minute  extravasations  and  dotted  streakings  in  each  eye, 
but  no  large  haamorrhages.  The  sense  of  smell  was  again  lost ;  camphor, 
nutmeg,  or  peppermint  could  not  be  recognized ;  sugar  and  quinine  were 
at  once  distinguished  as  sweet  and  bitter. 

In  a  few  days  more,  about  July  18,  sight  failed  com])letely  so  that 
he  ceased  to  be  able  to  distinguish  Light  from  darkness.  Headache, 
severe,  chiefly  on  right  side,  and  increased  by  lying  on  the  back. 
Ophthalmoscopic  appearances  nearly  the  same.  Diu-iug  the  next  month 
tlicrc  was  no  improvement  in  the  sight ;  the  swelling  of  the  discs  slowly 
subsided.  On  August  29  the  ophthalmoscopic  appearances  were : — Right 
disc,  moderate  swelling,  having  a  diameter  of  about  a  disc  and  a  half  ; 
pale  in  centre,  red  on  peripheral  portion;  edge  very  soft;  veins  not 
much  above  normal  size,  curve  down  the  side  of  the  swelling  ;  arteries 
concealed  upon  the  swelling,  normal  beyond  its  edge.  Left  optic  disc 
had  a  similar  appearance  but  presented  several  vessels  in  process  of 
obliteration  (see  Plate  IV.  5,  and  its  description).  At  this  time  no 
subjective  flash  could  be  obtained  with  constant  ciu'rent,  even  with  as 
much  as  twenty  cells ;  giddiness  and  pain  were  caused  but  no  flash. 

In  the  beginning  of  September  there  was  transient  perception  of 
light,  chiefly  in  the  outer  part  of  the  right  field.  He  had  several  sub- 
jective spontaneous  flashes  of  light.  The  swelling  of  the  discs  was 
subsiding,  and  the  new  vessels  on  them  were  less  numerous  and  smaller. 
The  arteries  on  the  disc  became  more  distinct ;  several  formerly  lost  at 
the  edge  could  be  traced  up  to  their  junction  with  the  larger  trunks. 
During  the  next  few  weeks  he  had  much  less  headache ;  no  return  of 
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distinct  vision,  but  in  the  daytime  he  had  a  sense  of  a  red  glare  in  the 
right  eye,  sometimes  in  ttie  left,  disappearing  when  he  shut  his  eyes. 
By  the  end  of  September  the  discs  had  become  very  pale,  all  swelling 
had  gone,  but  the  discs  had  still  a  "  fiUed-in"  look  ;  arteries  narrowed 
and  partly  concealed  on  the  disc  (PI.  IV.  6  ;  see  description  of  which 
for  fm-ther  details  of  the  remarkable  changes  in  the  vessels). 

At  the  end  of  October  the  sight  and  the  ophthalmoscopic  appear- 
ances were  nearly  the  same.  The  constant  current  now  produced  a  flash 
of  light  when  the  circuit  was  made  and  broken.  Subsequently  the  fits 
recurred  from  time  to  time,  and  he  had  attacks  of  headache,  the  symp- 
toms disappearing  on  bromide  and  iodide.  Subsequently  he  had  a  syphi- 
litic subfascial  sweUing  in  the  forearm,  disappearing  rapidly  on  iodide. 

Two  years  later  the  sight  was  nearly  the  same.  The  discs  had  become 
sharp  edged,  -witlx  a  little  adjacent  disturbance  of  choroidal  pigment. 
They  were  hollow  and  grey,  the  grey  being  greenish-grey  by  daylight. 
Examined  with  the  direct  image  it  was  mottled,  and  finely  stippled  over 
the  white  tissue  of  the  excavation.  A  well-marked  central  cup,  at  the 
edge  of  which  the  vessels  terminated  as  they  passed  apparently  into  the 
connective  tissue.  "No  lamina  cribrosa  visible.  The  arteries  were  smaller 
than  normal,  and  smaller  than  in  the  drawing  (Fig.  6)  with  which  the 
disc  was  compared,  but  not  very  small.  The  veins  of  normal  size,  as  in 
the  figure.    The  sclerotic  ring  was  distinct  and  very  sharp  all  roimd. 

Vision :  Left,  quantitative  only  in  temporal  half  of  field ;  none  in  medial 
half.    Right,  quantitative ;  can  see  hand  move  across,  but  cannot  count 
fingers.    The  electrical  reaction  was  tested  and  found  to  be — 
L.,    Anodal  closure  | 
Kathodal  closure  J 
Kathodal  opening,  6  cells. 
Anodal  opening,  8  cells. 

Remarks. — The  case  affords  an  illustration,  as  do  many  others  of 
those  here  related,  of  the  well-known  and  important  fact  that  the 
absence  of  history  of  primary  or  secondary  syphilis  does  not  in  any 
appreciable  degree  lessen  the  probability  that  a  disease  is  syphilitic. 
Here  the  diagnosis  was  subsequently  confirmed  in  an  unequivocal 
manner.  The  case  affords  an  example  (1)  of  the  progress  of  the  ocular 
damage  in  spite  of  the  apparent  removal  of  its  cause ;  (2)  of  the  dis- 
appearance of  sensitiveness  to  electrical  stimulation,  most  when  the 
effect  of  the  neuritis  was  greatest,  and  its  subsequent  retvu-n ;  (3)  the 
ultimate  reaction  being  abnormal  in  the  early  anodal  closm-e  and  late 
anodal  opening  stiinulation ;  (4)  tlic  interesting  changes  in  the  vessels 
of  the  disc  during  the  subsidence  of  the  neuritis. 

Case  11. — SyyrnAoms  of  cerebral  tumour;  hemiplegia  and  hemi- 
opia,  with  commencing  optic  neuritis;  j)artial'  loss  of  colour -vision, 
afterioards  regained ;  recovery,  tvith  mobile  S2)asm  in  the  affected 
limbs.    (PI.  V.  Fig.  4.) 

Hann.ah  B.,  aged  fifteen,  admitted  into  the  National  Hospital  for  tlio 
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Paralysed  and  Epileptic,  under  my  care,  January  5,  1877.  Neither 
family  nor  past  personal  history  of  sig-nificance,  except  that  one  sister  was 
paraplegic.  In  the  preceding  November  she  was  believed  to  he  quite 
well.  In  December  she  fell  down  once  or  twice,  and  first  the  left  leg 
and  soon  afterwards  the  left  arm  were  foimd  to  be  weak.  About  the 
middle  of  the  month  her  sight  failed  gradually.  About  Christmas  there 
Avas  much  pain  in  the  head,  relieved  by  warmth. 

State  on  Admission. — Well  nourished ;  intellect  clear.  Almost  complete 
paralysis  of  the  left  arm,  a  little  movement  at  the  shoulder  only  re- 
maining. The  leg  less  paralysed,  but  so  weak  that  she  could  not  stand. 
There  was  slight  paralysis  of  the  left  side  of  the  face ;  none  of  the 
tongue.  The  outward  movement  of  the  left  eye  was  a  little  limited. 
Sensation  of  touch  in  the  left  limbs  seemed  little  impaired — of  pain 
lost ;  a  prick  felt  only  as  a  touch,  localized  accurately.  Loss  slighter  in 
leg  than  arm.  Sight :  right  reads  only  No.  15  Jager  ;  the  left  No.  10  Jager 
at  one  foot.  Fields  of  vision :  distinct  hemiopia  in  each  eye,  left  half  of 
each  field  being  lost,  and  the  loss  extending  to  the  middle  line  above  and 
below,  but  not  in  the  equator.  There  was  also  a  defect  in  each  field  in 
the  upper  and  right  portion.  'Colour -vision :  right — red,  blue,  and  yeUow 
all  recognized,  but  green  was  invariably  called  white  ;  with  the  left 
she  was  unable  to  recognize  any  colom*.  Ophthalmoscopic  Examination  : 
Both  discs  unduly  and  too  uniformly  red.  The  outline  was  not  lost  in 
the  indirect  image,  but  on  the  direct  examination  it  could  be  recognized 
only  on  the  outer  half  of  each  disc,  the  inner  margin  of  each  beiag  con- 
cealed by  a  reddish  grey  swelling  of  slight  prominence,  striated.  In  the 
left  eye  there  was  a  small  haamorrhage  not  far  from  the  disc. 

During  the  first  four  weeks  after  admission,  her  symptoms  increased 
a  little,  and  in  the  beginning  of  February  the  sight  had  failed  to  No.  20 
Jager.  The  morbid  appearances  in  the  optic  discs  had  not,  however, 
increased,  and  during  the  following  fortnight,  they  lessened,  so  that  on 
February  13  it  was  noted  that  the  swelling  was  so  slight  as  easily  to 
escape  notice.  The  redness  continued  marked,  and  abnormally  uniform. 
The  outline,  in  the  erect  image,  was  still  blurred  by  striatiou.  The 
locality  of  the  hasmorrhage  was  marked  by  a  paler  and  more  conspicuous 
striatiou  than  elsewhere.    Sight  was  about  the  same. 

In  the  beginning  of  March  there  was  much  less  headache.  The  paraly- 
sis of  the  arm  was  about  the  same.  Sight  was  imimproved.  The  optic 
discs  now,  however,  presented  little  evidence  of  the  neuritis.  Theii-  red- 
ness, though  marked,  was  within  the  limits  of  health,  but  its  iiniform 
distribution  continued.  In  the  position  of  the  old  hajmorrhage  in  the 
left  eye,  a  little  blood  was  apparently  left  in  the  perivascular  sheath  of 
the  vessel,  thickening  it  at  the  spot.  By  the  middle  of  March  the  leg 
had  improved  considerably,  so  that  she  was  able  to  stand  ;  and  sight  was 
a  little  better.  In  the  latter  part  of  March  some  power  was  also  regained 
over  the  arm,  so  that  by  the  beginning  of  April  she  could  move  it  freely 
at  the  shoulder  and  elbow,  although  the  movement  was  accompanied  by 
some  jerky  tremor.    The  hand,  however,  was  closed  by  spasm,  and  a 
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voluntary  attempt  to  open  it  produced,  at  first,  only  increased  ilcxion  of 
the  fingers  ;  presently  they  could  be  straightened,  but  there  remained 
some  jerky,  spasmodic  movements  in  the  interossei.  Sensation  on  the 
arm  the  same  ;  a  touch  was  felt  anywhere,  but  a  prick,  although  felt  as 
such  in  the  fingers,  was  not  felt  on  the  forearm,  and  although  felt  in 
the  upper  arm  was  referred  to  the  fingers.  A  prick  over  the  deltoid,  for 
instance,  she  felt  as  on  the  fijigers.  The  hemiopia  remained  unchanged, 
but  vision  had  improved  so  much  that  she  could  read  No.  6  Jager  with 
either  eye,  and  colour-vision  was  also  normal  in  each  eye.  The  optic 
discs  remained  the  same,'  the  only  pathological  appearance  being  the  too 
uniform  distribution  of  the  redness.  The  edges  were  sharp,  but  the 
sclerotic  rings  mdistinct.  The  vessels  had  a  normal  course ;  the  veins 
were  a  trifle  larger  than  normal,  the  arteries  a  trifle  smaller. 

Diu'iug  April  the  improvement  in  the  power  of  the  limbs  continued,  but 
the  spasm  in  the  arm  increased,  and  it  was  almost  always  stifE  and  rigid, 
and  extended  out  before  her  at  an  angle  of  30  deg.  with  the  trunk.  The 
rigidity  involved  the  deltoid  and  pectoral,  and,  it  was  thought,  the 
trapezius  also.  The  fingers  could  be  extended,  and  kept  straight  for  a 
few  seconds,  and  then  were  slowly  flexed  by  an  involuntary  con- 
traction of  the  interossei.  When  asleep  the  arm  was  fi-ee  from  spasm. 
The  leg  was  also  stiff,  but  h^ss  so  than  the  arm,  and  it  was  raised  too  high 
in  walldng.  By  the  beginning  of  June  she  was  able  to  walk  fairly  avc^I, 
still  with  the  peculiarity  described.  She  could  not  raise  the  toes 
from  the  ground,  but  the  elevation  of  the  foot  on  walking  was  even 
greater  than  this  would  account  for.  The  knee  was  rigid  like  the  arm. 
The  spasm  in  the  arm  prevented  any  voluntary  extension  of  the  fingers. 
The  head  was  habitually  turned  to  the  left,  apparently  not  on  account  of 
the  hemiopia  so  much  as  from  rigidity  of  the  light  sterno-mastoid.  Con- 
siderable movements  of  the  face  were  cqiial  on  the  two  sides,  but  a 
smile  was  greater  on  the  left  than  on  the  right.  In  closing  eyes,  how- 
ever, the  right  eye  closed  more  forcibly,  and  sooner  than  the  left.  The 
hemiopia  remained  the  same,  but  sight  continued  good,  and  small  print 
could  be  read  with  either  eye.  The  optic  discs  remained  clear.  Treat- 
ment :  cod  liver  oil  and  tonics.  She  then  left  the  hospital,  and  was  seen 
again  in  August.  State  practically  unchanged.  Arm  still  rigid ;  eould 
grasp  with  the  hand,  but  not  relax  her  grasp.  The  analgesia  and 
hemiopia  continued.  During  the  next  six  months  there  was  no  change 
in  her  condition,  but  the  spasm  in  the  arm  became  somewhat  tremulous 
and  quivering.  The  optic  discs  were  the  same,  but  many  white  lines 
were  now  seen  along  the  vessels  on  direct  examination.  In  April,  1878, 
it  was  noted  that  the  spasm  in  the  arm  affected  the  interossei  more  than 
it  did,  causing  strong  flexion  of  the  metacarpo-phalangeal  joints,  and 
sometimes  of  the  wrist  also,  and  there  was  strong  pronation  of  the  hand, 
the  thumb  often  going  between  the  first  and  second  fingers.  Her  state 
since  has  presented  no  alteration. 

IlEMARKS.— The  hemiopia  and  hemiplegia  with  spasm  were  probably 
due  to  a  tubercular  tumour  of  the  right  hemisphere-  optic  thalamus 
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region.  The  amblj^opia  was  out  of  proportion  to  the  neuritis,  and 
evidently  due  to  an  intra- cranial  change  of  which  the  visible  neuiitis  was 
part.  The  diminution  in  the  latter  was  the  first  evidence  of  improve- 
ment, and  was  succeeded  hy  that  of  sight.  The  loss  of  colour -vision  and 
its  return  when  the  amblyopia  passed  away  are  worthy  of  note. 

Case  12. — Symptoms  of  cerebral  tumours y  double  ojitic  neuritis  y  loss 
of  sigh  t  J  chromatoijsy.    (PI.  V.  Fig  6.) 

Maky  D.,  aged  thirty-three,  admitted  into  the  National  Hospital  for 
the  Paralysed  and  Epileptic,  under  my  care,  February  4, 187G.  Father, 
consumption  ;  mother,  cancer.  No  distinct  history  of  syphUis — one  child 
died  five  hours  after  birth  two  years  ago,  its  death  attributed  to  a  f aU  two 
months  previously.  Headache  commenced  soon  afterwards,  occipital  at 
first  and  severe,  lessening  after  a  time,  but  persisting  in  various  degrees, 
and  of  late  accompanied  with  siclcness.  Six  months  ago  suffered  from 
occasional  transient  failure  of  sight,  with  attacks  in  which  she  could  not 
move  for  a  quarter  of  an  hour,  followed  by  headache .  Failiu-e  of  sight 
for  three  months  with  flashes  of  light  and  colours,  "  red  or  brown." 
Noises  in  the  head  at  times  "  like  a  railway  bell."  Some  right- sided 
weakness  during  the  last  few  months. 

On  admission  she  was  suffering  from  slight  weakness  of  right 
limbs.  Cranial  nerves  unaffected,  except  the  optic.  No  loss  of  sensa- 
tion. Vision:  L.,  qualitative;  E-.,  No.  12  Jager ;  limitation  of  field  of 
vision  on  left  side.  Ophth.  exam. :  Right  disc  concealed  by  a  soft,  wooUy- 
looking  swelling,  reddish  in  tint,  mottled ;  veins  moderate  size,  arteries 
small  (PI.  Y.  6,  and  description).  Left  similar,  much  paler.  In  March 
she  had  a  sudden  attack  of  loss  of  power  in  both  legs,  passing  away  in 
a  quarter  of  an  hour.  Discs  similar.  In  May  she  had  some  tremor  of 
both  hands. 

She  was  not  seen  for  a  year,  and  then  presented  much  loss  of  mental 
power  and  general  weakness.  Yision  had  failed  to  mere  perception  of 
light.    Habits  dirty.  " 

Case  13. — Symj)to7ns  of  cerebral  tumour  j  difficulty  in  speech;  rir/ht- 
sided  paralysis;  left-sided  convulsion;  intense  optic  neuritis,  uith 
retinal  hcemorrhaycs ;  death.    (PI.  YI.  1.) 

FuANic  C,  single^-  aged  thirty-six,  admitted  into  National  Hospital  for 
the  Paralysed  and  Epileptic,  under  my  care,  February  19, 1878,  with  diffi- 
ciilty  in  speech,  headache,  right-sided  convulsions,  and  double  optic 
neuritis.  History  imperfect,  but  none  of  sjqjhilis ;  the  diu-ation  of 
symptoms  about  three  months.  Mental  state  duU ;  responses  slow  and 
often  not  to  the  point  ;  always  with  hesitation  in  using  words.  Much 
headache  ;  vertical.  Occasional  vomiting.  Marked  weakness  of  the  right 
hand ;  slight  weakness  of  the  right  side  of  the  face ;  none  of  the  leg.  Sensa- 
tion distinctly  defective  in  the  right  hand  and  arm,  not  elsewhere.  Pupils 
equal ;  no  defect  in  ocular  movements.  Optic  discs :  right,  masked  by  a  pale 
red,  soft-looking  swelling,  over  wliich  the  vessels  curve;  the  veins  large 
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and  tortuoiis ;  one  or  two  wMeh  pass  npwards,  very  tortuous ;  the 
arteries  concealed  near  the  middle  of  the  swelling  ;  one  or  two  smaU. 
hajmorrhages  ;  not  much  striation.  Reads  No.  8  Jager.  Left,  similar 
in  appearance.  The  prominence  is  so  great,  that  although  the  eye  is  emme- 
tropic, the  vessels  on  the  sm-face  of  the  swelling  are  visible  at  a  distance 
of  twelve  inches  from  the  eye  withovit  a  lens.  No.  10  Jager.  No  affec- 
tion of  other  cranial  nerves ;  no  albumen  in  m-ine. 

For  a  few  weeks  after  admission,  iodide  of  potassium  being  given  in 
larg-e  doses,  his  mind  and  aspect  became  brighter ;  his  general  symptoms 
remained  the  same,  but  his  optic  neuritis  steadily  increased  in  intensity. 
On  March  29,  in  the  right  eye,  the  portion  of  the  disc  and  adjacent 
part  of  the  retina  was  occupied  by  a  very  large  swelling  -ndth  many 
htemorrhages,  especially  at  the  margin  of  the  swelling  close  to  its  side, 
which  appeared  vertical  or  overhanging.  Left  eye  similar ;  the  swelling 
extending  almost  as  far  as  the  macula  lutea,  and  around  the  latter  were 
a  number  of  white  spots  similar  to  the  smaller  spots  seen  in  albumimu-ic 
retinitis.  In  each  eye  the  veins  were  large  and  tortuoiis  in  the  swelling, 
and  in  the  adjacent  fundus,  bvit  were  lost  to  view  as  they  pass  down  the 
steep  side.  The  arteries  were  indistiaet  upon  the  swelling  ;  distinct  but 
very  small  iipon  the  fundus.  Vision  :  right  eye  \  l^ft,  could  not  read 
even  largest  test-type. 

After  this  date  he  had  several  attacks  of  loss  of  consciousness  followed 
by  vomiting.  In  the  beginning  of  May  the  swelling  of  the  optic  discs 
became  still  greater  (PI.  VI.  1) ;  over  the  surface  of  the  swelling  the 
vessels  were  almost  completely  veiled  by  a  reddish  tissue.  The  veins 
became  smaller.  The  haamorrhages  on  the  edge  of  the  swelling  were 
very  large,  and  smaller  haamorrhages  were  scattered  over  the  whole 
fundus.  Vision  in  each  eye  became  reduced  to  quantitative  perception 
of  light.  He  had  several  transient  attacks  of  loss  of  consciousness, 
followed  by  great  mental  dulness  and  considerable  increase  in  the 
weakness  of  the  right  arm.  The  right  external  rectus  and  right  side  of 
the  face  became  weak,  and  there  was  also  a  marked  indisposition  to 
move  the  eyes  to  the  right.  He  could  do  so,  hut  apparently  only  with 
eifort,  and  they  were  almost  always  directed  a  little  to  the  left.  Tlie 
hesitation  in  speech  became  again  very  marked.  On  June  11  the 
optic  discs  were  the  same,  and  there  were  very  few  fresh  hajmorrhages, 
but  the  white  spots  on  the  left  eye,  adjacent  to  the  macula  lutea,  were 
more  conspicuous  than  before.  Soon  after  this  he  had  another  fit,  in 
which  the  left  arm  was  jerked  and  not  the  right.  Afterwards  he  lay 
unconscious,  but  on  cutaneous  stimulation  moved  the  left  limbs  and  not 
the  right.  Diuing  the  next  week  such  attack  recurred  several  times. 
After  the  end  of  June  he  had  several  fits  daily.  Each  began  with  loss 
of  consciousness  and  he  would  fall ;  then  the  left  arm  and  both  legs  were 
jerked  in  clonic  spasm,  the  right  arm  always  remaining  still.  The 
paralysis  of  the  right  arm  became  absolute,  but  he  retained  considerable 
power  over  the  leg,  and  he  complained  of  pain  in  the  left  arm.  The 
optic  neuritis  continued.  The  swelling  remained  as  great,  but  its  tint  was 


206 


MRDICAL  OPirniALMOSCOPY. 


becoming  greyer,  the  vessels  getting  smaller,  and  tlie  liieraorrliages  fewer. 
On  July  13,  after  an  hour's  stupor,  he  rather  suddenly  died.  His 
friends  refused  to  permit  a  post-mortem  examination. 

Remarks.— The  main  interest  of  tliis  case  is  in  the  ophthalmoscopic 
changes.  The  symptoms  left  little  doubt  of  the  existence  of  a  cerebral 
tumour,  but  the  unfortunate  absence  of  a  post-mortem  examination 
lessens  their  interest.  Attention  may  be  drawn,  in  passing,  to  the 
character  of  the  convulsion — spasm  of  the  unparalysed  side,  sometimes 
extending  to  the  other  leg ;  increased  weakness  without  spasm  in  the 
paralysed  arm.  The  neuritis  was  remarkable  from  its  intensity,  being 
such  as  is  rarely  seen  in  intra-cranial  disease.  So  extensive  extravasa- 
tions into  the  retina  are  also  rare  in  such  cases.  It  is  also  worthy  of  note, 
as  an  instance  of  the  prognostic  information  to  be  derived  from  neuritis, 
tliat  it  did  not  participate  in  the  transient  improvement  which  occurred 
after  admission  into  the  hospital,  but  steadily  increased,  and  was  soon 
followed  by  an  increase  in  the  symptoms. 

Case  14. — Tumour  of  right  lenticular  nucleus;  early  failure  of  sight 
from  optic  neuritis* 

Maria  P.,  aged  forty-three,  widow,  applied  at  the  National  Hospital 
for  the  Paralysed  and  Epileptic,  August  13,  1875.  No  history  of 
syphilis.  In  January,  1875,  began  to  suffer  from  pain  in  the  head 
(occipital  and  vertical),  sickness,  and  giddiness ;  would  stagger  and  fall 
forwards  three  or  four  times  a  day.  At  Easter,  sight  began  to  fail,  and 
in  about  a  month  only  perception  of  light  remained.  Examination  showed 
very  slight  weakness  of  the  left  side  of  the  face.  Both  arms  and  legs  were 
weak;  dynamometer,  right  hand  12 kilogrammes,  left  10  kilogrammes.  The 
optic  discs  presented  subsiding  neuritis,  pale  striated  swelling,  obscuring 
the  outline.  Arteries  and  veins  of  normal  size  ;  no  ha!morrhages.  Vision  : 
left,  qualitative;  right,  large  objects  dimly  seen  in  right  half  of  field.' 
A  fortnight  later,  the  left  arm  and  leg  gradually  became  distinctly 
■weaker  than  the  right.  On  September  10  she  was  admitted  into  the 
Hospital  under  mj^  care.  The  left  pupil  was  a  little  the  larger.  The 
eyes  could  be  moved  freely  in  all  directions,  but  were  commonly  directed 
to  the  right.  The  weakness  of  the  left  side  of  the  face  had  increased, 
and  there  was  marked  de\dation  of  the  tongue  to  the  left.  Arms : 
dynamometer,  i-ight  14  k.,  left  7  k.  Legs  :  left  a  little  the  weaker  ;  no  loss 
of  sensation.  Towards  the  end  of  Sei^tember  she  complained  of  great  pain 
in  the  right  side  of  the  head,  and  there  was  an  intensely  tender  spot  on 
the  middle  of  the  parietal  bone.  Sbe  became  rather  weaker.  In  the 
beginning  of  October  there  was  some  delirium  with  pyrexia  (temp.  100° — 
102°)  and  she  became  drowsy.  De^^ation  of  the  head  to  the  right  was 
added  to  that  of  the  eyes.  The  hemiplegia  increased,  the  paralysis  of 
the  arm  being  absolute  by  the  12th.  The  optic  discs  remained  the  same, 
only  becoming  paler.    The  coma  increased,  and  she  died  on  October  14. 


*  Condensed  from  notes  by  Dr.  Allen  Sturge. 
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The  necropsy  revealed  a  small  tumour  of  the  right  hemisphere,  situated 
in  the  lenticular  nucleus  of  the  corpus  striatum.  Size  about  one  inch  by 
half  inch.  The  intra-ventricular  nucleus  and  optic  thalamus  were 
normal.  The  growth  was  situated  at  the  lower  part  of  the  lenticvxlar 
nucleus,  adjacent  to  the  cms,  which  was  infiltrated  by  it  outside  the 
optic  tract,  the  latter  being  softened  but  not  invaded.  Anteriorly  it 
extended  as  far  as  the  anterior  perforated  spot,  where  a  branch  of  the 
middle  cerebral  artery  was  invaded,  and  inseparable,  although  its  lumen 
was  not  diminished.  The  tumour  presented  no  capsule  or  sharp  limita- 
tion. It  was  reddish-grey,  and  scattered  through  it  Avere  hard  opac[ue 
nodules,  about  inch  in  diameter,  undergoing  fatty  degeneration. 
It  was  composed  of  delicate  rounded  cells  with  large  nuclei. 

Rekarks.— The  chief  point  of  ophthalmoscopic  interest  is  the  early 
period  of  the  history  at  whieh  sight  failed.  No  doubt  this  failure  was 
from  the  optic  neuritis,  which  must  have  existed  at  or  soon  after  the 
onset  of  the  symptoms.  As  those  symptoms  were  themselves  somewhat 
vague,  the  recognition  of  optic  neuritis  would  have  afforded  a  diagnostic 
symptom  of  the  highest  importance. 

Case  15. — RigM-sided  convidsive  seizures,  and  rigid  hemiplegia  ;  optic 
neuritis  late  in  the  case,  sid}siding  and  reappearing  before  death  ;  groicths 
in  left  cerebral  hemisphere  [itpper  frontal  and  parietal  lobes).* 

Thomas  W.,  aged  fifty-two.  Occasional  severe  headache  as  long  as  he 
could  remember,  chiefly  frontal,  and  failure  of  memory  for  some  years. 
First  seen  December,  1873.  He  had  had  two  severe  convulsive  seizures. 
The  first,  in  November,  1872,  was  preceded,  for  tkree  weeks,  by  attacks  of 
severe  pain  in  the  right  arm,  and  it  consisted  in  right-  sided  convulsion, 
beginning  with  acute  pain  in  the  shoulder,  passing  down  the  side  to  the 
knee,  and  up  to  the  face,  but  not  down  the  arm,  which  was  "  as  if  dead," 
and  was  powerless  for  some  time  after  the  fit,  and  the  seat  of  "racking 
pain."  He  had  very  frequent  slight  seizures,  also  beginning  with  pain 
in  the  upper  arm,  which  went  up  to  the  shoulder,  down  the  right  side,  up 
the  side  again,  and  worked  oif  at  the  fingers,  leaving  the  little  finger  last. 
When  the  pain  reached  the  fingers  the  arm  became  rigid,  the  elbow  bent 
at  a  right  angle,  the  wrist  extended,  the  first  phalanges  extended,  the 
second  and  third  bent,  except  the  first,  which  was  straight.  The  limb 
was  rigid,  in  this  position,  fortwenty  or  thirty  seconds,  and  then  the  middle, 
ring,  and  little  fingers,  were  gradually  flexed  into  the  palm,  while  the 
index  was  straightened  and  the  thumb  completely  extended.  Under 
treatment  the  fits  ceased,  but  recurred  a  few  months  later,  similar  in 
character,  except  that  they  began  with  pain  in  the  little  finger.  Tlie 
arm  was  weakened  in  grasp  of  hand,  but  not  to  other  movements. 
There  was  no  optic  neuritis.    During  the  summer  he  continued  to  have 

*  In  the  London  Hospital,  under  the  care  of  Dr.  Hughlings  Jackson, 
who  has  recorded  it  in  the  "Med.  Times  and  Gazette,"  June  19,  1875. 
The  account  of  the  microscopical  appearances  in  the  optic  nerves  is  pub- 
lished now  for  the  first  time. 
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fits  with  variable  frequency,  and  at  one  time  he  was  in  a  semi-conscious 
state,  in  wliich  he  could  be  made  to  speak  with  difRculty  ;  but  there  was 
no  aphasia.  He  was  readmitted  into  the  hospital  in  the  beginning  of 
September,  with  paralysis  of  the  whole  of  the  right  side. 

On  September  19  his  optic  discs,  which  had  been  frequently  examined, 
first  showed  signs  of  commencing  neuritis.  The  neiiritis  gradually  in- 
creased for  a  fortnight,  to  considerable  swelling,  obscuration  of  edge, 
engorgement  of  veins,  &c.,  and  then  slowly  subsided  until,  at  the  end  of 
six  weeks  from  the  onset  of  the  netiritis,  the  discs  again  appeared  perfectly 
normal.  There  was  always  more  change  in  the  left  than  in  the  right 
disc.  At  the  height  of  the  neuritis  his  sight  with  each  eye  was  |°,  and 
this  was  probably  less  than  his  usual  vision  ;  it  was  difficult  to  be  sure 
that  he  read  his  best. 

After  being  in  the  hospital  a  fortnight,  he  began  to  improve,  and  by 
October  5  he  was  iij  fair  mental  condition.  Then  his  paralysis  began  to 
improve  ;  the  face  first,  the  leg  recovering  before  the  arm,  and  the  iipper 
arm  before  the  hand  ;  but  the  recovery  was  imperfect,  so  that  he  could 
not  walk,  and  could  never  use  the  right  hand.  On  November  15  he  had 
two  fits,  confined  to  the  'right  hand,  and  on  the  19th  one,  which  lasted 
half  an  hour,  confined  to  the  right  leg.  He  continued  to  gain  power, 
but  the  attacks  persisted,  commonly  right-sided  ;  but  in  one  the  left  side 
only  was  affected.  On  December  15  there  was  a  reappearance  of  sliglit 
indistinctness  and  swelling  of  the  left  disc ;  next  day  he  could  not  be 
roused  so  easUy,  and  this  deepened  into  coma,  and  he  died  on 
December  20. 

"  Examination  of  the  brain  by  Dr.  Gowers  : — The  left  hemisphere  con- 
tained several  growths,  the  largest  in  the  upper  part  of  the  left  parietal 
lobe,  2 1  inches  by  li  inches,  the  deepest  part  being  on  the  level  of  the 
calloso-marginal  fissure.  The  parietal  convolutions  were  displaced 
rather  than  invaded  by  the  growth,  and  softened  in  theii-  interior  so  as 
to  resemble  mere  bags  of  fluid.  The  tumoiu-  was  not  encapsuled  ;  but 
adjacent  to  it  was  much  softening  of  the  cerebral  substance.  Within 
the  growth  was  a  recent  extravasation.  A  small  pedunciilated  growth 
was  attached  to  tbe  middle  of  the  ascending  parietal  convolution. 
Another  tumoiu',  J  inch  in  each  diameter,  existed  in  the  substance  of 
the  hemisphere  beneath  the  posterior  extremity  of  the  superior  frontal 
convolution,  close  under  the  grey  substance  extending  downward  almost 
to  the  level  of  the  fibres  of  the  corpus  callosum.  The  structm-e  of  the 
tumours  resembled  most  nearly  that  of  gliomata." 

Microscopical  Examination  of  Ei/es  — The  optic  discs  present  a  slight 
degree  of  swelling,  the  greatest  height  above  the  choroid  being,  in  each 
eye,  about  -035  inch,  with  a  moderate  central  depression.  In  one  eye,  in 
which  there  is  a  htemorrhage  around  the  vessels  at  the  bottom  of  the 
Clip,  the  vessels  are  narrow  in  and  behind  the  sclerotic  ring.  In  the 
other  eye  they  are  very  wide,  both  in  the  ring  and  behind  it :  the  artery 
is  especially  dilated  and  is  fidly  as  large  as  the  vein.  There  is  much 
tissue  around  the  vessels  as  the  bottom  of  the  central  depression,  and  both 
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artery  and  vein  have  their  walls  greatly  thickened  by  layers  of  connective 
tissue  outside  them  (PI.  XIV.  7).  There  is  no  distension  of  the  sheath  of 
the  nerve  in  either  eye.  The  substance  of  the  papilla  presents  the  nerve 
fibres  of  normal  course,  slightly  swollen  and  varicose,  but  without  any 
knob-like  enlargements.  Throughout,  the  capillaries  are  distended,  and 
the  nucleus-like  corpuscles  are  very  abundant.  The  displacement  of  the 
retinal  layers  is  slight,  and  the  layers  at  the  commencement  are  nearly 
normal,  within  the  ring  and  behind  it.  The  corpuscles  between  and 
within  the  bundles  of  nerve  fibres  are  very  abundant,  and  a  few  milli- 
metres farther  back,  there  is,  in  addition,  a  great  increase  in  the  connec- 
tive tissue  between  the  bundles.  This  extends  back,  although  slighter 
in  degree,  as  far  as  the  commissure,  in  front  of  which,  as  well  as  within 
the  commissiire  and  the  optic  tracts,  the  small  vessels  are  everywhere 
distended  and  the  corpuscles  of  the  tissue  much  more  abundant  than 
normal . 

Eemarks.— The  point  of  special  ophthalmoscopic  raterest  in  the  case 
is  the  late  period  at  which  the  neuritis  came  on,  and  its  transient 
character.  Its  changes  appeared  to  correspond  with  the  changes  in  the 
cerebral  disease,  but  to  succeed  them,  coming  on  after  a  marked  increase 
in  the  cerebral  symptoms,  and  passing  away  after  these  had  undergone 
considerable  improvement,  to  reappear  just  before  death.  The  changes 
in  the  optic  nerves  point  to  a  descending  neui-itis. 

Case  16. — Ejiileptoid  attacks,  mental  disturbance,  and  double  oidic 
neuritis  ;  afterwards  left  hemijihyia ;  (/lioma  of  rif/ht  frontal  lobe ; 
hcemorrhage  into  new  (jrowth*    (PI.  XIV.  Figs.  8-10.) 

Maetha  B.,  married,  aged  thu-ty-two,  was  admitted  into  the 
National  Hospital  for  the  Paralysed  and  Epileptic,  under  my  care,  on 
August  26,  1878.  A  dehcate-lookrng  woman,  with  family  history  of 
phthisis  (father  and  grandfather),  none  of  nervous  affection.  Marital 
history  suggestive  of  phthisis ;  two  children  born  dead  (one  at  the  full 
time,  one  at  seven  months),  and  three  died  in  infancy.  Much  knocked 
about  by  husband,  even  to  unconsciousness  ;  he  had  latelj'  deserted  her. 
For  some  three  months  she  had  had  headache,  with  sickness  and  sudden 
fainting  attacks ;  in  one,  a  fortnight  before,  she  had  fallen,  and  the 
mouth  was  said  to  have  been  "drawn  to  the  left."  For  about  two 
months,  increasing  mental  dulness,  and  restlessness,  getting  up  in  the 
night.  After  admission  her  mental  state  was  very  variable  ;  her  aspect 
was  dull ;  she  was  as  a  rule  restless  ;  tiu'nrng  about  in  bed,  picking 
imaginary  black-beetles  off  the  bedclothes,  &c.  In  the  evening  she 
generally  imagined  she  was  doing  some  domestic  work.  Urine  and 
fceces  wore  passed  beneath  her,  apparently  from  mental  dulness.  "When 
spoken  to,  however,  she  would  often  answer  quickly  and  correctly, 
although  usually  in  few  words.  Liquids  were  swallowed  readily,  but 
solids  were  allowed  to  accumiilate  in  the  mouth  before  being  swallowed 


»  From  notes  by  Mr.  A.  E.  Broster.    Published,  "  Lancet,"  March  7,  1879 
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■VVlien  placed  on  a  chair  she  almost  fell  off;  but  she  was  able,  neverthe- 
less, to  M-alk  a  few  stejis  with  an  unsteady  gait.  Both  legs  seemed 
equally  weak.  The  arms  were  weak,  the  left  a  little  more  so  than  the 
right.  Her  tongue  deviated  slightly  to  the  left,  and  there  was  thought 
to  he  rather  less  movement  on  the  left  side  of  the  face.  Ko  obvious 
affection  of  sensation.  No  affection  of  ocular  muscles,  llight  pupil 
acted  to  light  more  than  the  left ;  in  a  dim  light  they  Avere  equal. 
"Well-marked  double  optic  neuritis  ;  area  of  swelling  large  ;  prominence 
great ;  tint  grey-red,  to  indirect  image  almost  as  red  as  the  fimdus ; 
vessels  concealed  on  the  surface,  the  veins  forming  a  large  curve  as  they 
course  down  the  sides  ;  the  arteries  narrow  ;  many  hemorrhages.  The 
neuritis  was  more  intense  in  the  right  than  in  the  left  eye.  Vision  :  right 
eye,  i  ;  left,  i.  JS^o  defect  ascertainable  in  fields  of  vision.  During  the  next 
fortnight  her  mental  disturbance  was  very  trou.blesome.  At  night  she 
would  get  up  and  threaten  the  other  patients  or  remove  their  bedclothes. 
She  did  not  do  this  when  observed.  It  was  found  also  that  she  could 
walk  much  better  when  no  one  was  looking  at  her,  and  one  day  she  was 
found  in  the  bath-room  washing  herself.  Nevertheless,  she  could  not 
feed  herself,  but  apset  the  food  about  her  bed.  Stools  and  m-ine  were 
still  passed  without  her  attention. 

About  the  middle  of  September  it  was  noticed  that  she  woidd  often 
pass  suddenly  into  a  state  of  coma,  from  which  she  could  be  roused  com- 
pletely, but  with  difficulty.  When  lying  asleep  the  eyelids  could  be 
raised  without  waking  her.  The  pupils  were  first  large,  and  then,  under 
the  light,  very  slowly  became  smaller,  until  they  were  below  medium 
size.  When  she  was  fully  roused,  however,  they  dilated  again.  She 
then  complained  of  severe  frontal  headache,  and  became  restless,  picking 
the  bedclothes.  The  arms  were  both  moved  freely,  but  the  left  was 
evidently  weaker  than  the  right,  and  much  less  sensitive.  The  optic 
neuritis  continued  without  change.  During  the  next  few  days,  coma 
alternated  with  extreme  restlessness  and  irritabiKty.  When  excited 
she  used  violent  language,  and  threatened  the  nurses.  After  September 
19  the  coma  increased.  On  the  21st  she  could  be  made  to  open  her 
eyes  and  stare  about,  but  could  not  be  roused  further.  The  weakness  of 
the  left  hand  had  increased  to  complete  paralysis,  and  it  was  much 
colder  than  the  right.  She  swallowed  verj^  little,  allowing  liquid  to 
remain  in  her  mouth  and  trickle  out  again  or  down  the  tliroat.  On  the 
22nd  her  temperatiire  rose  to  101°,  on  the  23rd  to  102°,  and  on  the  24th 
to  104°,  with  signs  of  congestive  pneumonia  at  the  bases  of  the  hiugs ; 
and  from  the  resulting  interference  with  respu-ation  she  died  on  the  2oth. 
The  treatment  consisted  in  first  iodide  of  potassium  in  fidl  doses,  and 
afterwards  sedatives. 

Necropsy. — Dura  mater  adherent  to  pia  mater  over  anterior  part  of 
right  superior  frontal  convolution,  and  beneath  this  was  a  recent 
extravasation,  connected  with  a  clot  the  size  of  a  walnut,  beneath  the 
convolution.  Around  this  was  a  quantity  of  grey  soft  tissue,  Avhich  at 
first  was  lliought  to  be  softening,  but  M'as  evidently,  on  closer  cxamina- 
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tiou,  a  liW'^e  soft  growth,  not  separated  hy  any  sliarp  demarcation  from 
the  adjacent  white  snbstance.  The  tumour  occupied  the  inner  two- 
thirds  of  the  anterior  half  of  the  frontal  lobe  in  the  white  substance,  not 
involving  the  grey  matter  of  the  convolutions,  extending  outAvards  as  far 
as  the  level  of  the  fissure  between  the  middle  and  inferior  frontal  convo- 
lution, backwards  as  far  as  the  anterior  extremity  of  the  corpus  striatiim, 
but  not  involving  it,  and  forwards  to  within  an  inch  of  the  anterior 
extremity  of  the  hemisphere.  The  ascending  frontal  convolution  was 
altogether  behind  it.  In  its  iipper  part  the  hajmorrliage  had  occiu-red  ; 
the  anterior  part  was  pink-grey  in  colour  and  consistence ;  the  posterior 
part  was  softer,  and  somewhat  spongy  in  aspect  from  paler  trabecula;. 
The  aspect  and  structm-e  of  the  tiunour  were  those  of  a  glioma.  The 
right  corpus  striatum  appeared  a  little  larger  than  the  left,  hut  on 
section  was  quite  healthy.  Outside  the  left  corpus  striatum,  and  a  little 
above  its  level,  was  another  clot,  the  size  of  a  mulberry.  No  adjacent 
growth  could  be  distinguished  here  ;  if  any  existed,  it  was  infiltrated 
with  the  clot.  In  the  inner  part  of  the  left  temporo-sphenoidal  lobe, 
adjacent  to,  but  not  involving,  the  optic  tract,  was  a  small  superficial 
area  of  softening  the  size  of  a  thi'eepennj'^-piece.  Elsewhere  the  cei"e- 
brum,  cerebellum,  membranes,  and  arteries,  were  healthy.  The  micro- 
scopical examination  of  the  optic  nei-ves  showed  the  usual  changes  in 
papillitis,  and  slight  traces  of  inflammation  tlu-ough  the  nerve-trunks, 
becoming  very  intense  in  front  of  the  commissure,  where  an  invasion  of 
the  nerves  from  the  meninges  had  apparently  taken  place.  (The  appear- 
ances are  shown  in  PL  XI Y.  Figs  8,  9,  &  10  ;  for  fuller  details  see  the 
description  of  the  plate.) 

Reiiaeks. — The  symptoms  of  mental  derangement  in  this  case  were  so 
predominant  and  well-marked  that  the  patient  would  probably  have  been 
sent  away  to  an  asylum,  had  it  not  been  for  the  existence  of  well-marked 
optic  neui'itis  of  the  considerable  degree,  and  lilac-grey  aspect,  which 
are  very  rarely  seen  except  in  conjimction  with  cerebral  tumour'. 

The  history  of  the  patient  gave  the  strongest  reason  for  suspecting 
constitutional  syphilis.  A  dissolute  husband,  and  two  children  born 
dead  near  the  end  of  pregnancy,  constitute  together  strong  presumptive 
evidence  of  syphilis,  and  it  is  most  likely  that  the  woman  had  had  con- 
stitutional syphilis.  But  anti-sj'philitic  remedies  produced  no  effect,  and 
the  tumour  was  characteristically  non-syphilitic  in  its  structiu-e.  The 
case  thus  illustrates  the  fact,  rare  no  doubt,  but  always  to  be  remem- 
bered, that  simple  cerebral  tumours  are  met  with  in  the  subjects  of 
constitutional  syphilis  just  as  in  other  persons. 

The  neuritis,  while  in  appearance  such  as  is  common  in  tumour,  was 
apparently  "descending,"  and  the  changes  in  the  middle  of  the  nerve- 
trunk  were  much  slighter  than  at  the  commissure  or  in.  the  eye. 

The  case  also  illustrates  a  possible  source  of  fallacy  in  the  association 
of  optic  neuritis  with  cerebral  softening.  The  existence  of  a  tumour 
had,  during  life,  from  the  character  of  the  neuritis,  been  confidently 
diagnosed.    The  post-mortem  examination  was  made  in  my  absence,  and 
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I  was  told  tliat  there  was  no  tumour,  but  a  mixture  of  hemorrhage  aud 
softening.  The  resemblance  to  softening  was,  in  a  bad  light,  extremely 
close  ;  in  a  good  light,  however,  the  peculiar  grey  gelatinous  look  of  a  soft 
glioma  was  distinct,  .and  was  confirmed  by  microscopical  examination. 

Case  17. —  Unilutcral  ojdic  neuritis  {riylit) ;  attacks  of  petit  mal 
with  right-sided  weakness  [probably  cerebral  syphiloma);  subsequent 
amblyopia  of  left  eye  loithout  neuritis;  ultimately  appearance  of  sijnple 
atrophy  in  both  eyes.    (PI.  VII.  Figs.  1  &  2.) 

John  W.,  a  healthy-looking  man,  aged  forty-four,  married,  came 
under  my  care  in  May,  1876.  No  history  of  neurotic  disease.  A 
venereal  sore  twenty-iive  years  previously.  Four  years  ago  he  had 
a  fit;  three  years  ago  another,  which  "took  away  the  use  of  his  right 
arm  for  ten  minutes  and  rendered  liim  unable  to  speak,  before  he  lost 
consciousness."  After  the  fit  the  arm  was  strong  again,  but  he  had 
much  headache  and  distm-bed  di-eams  at  night.  Since  that  time  he  had 
two  other  slight  attacks.  Of  late  much  headache,  referred  to  the  right 
side,  passing  to  the  face,  and  then  back  again.  When  first  seen,  no 
affection  of  smeU,  of  the  fifth  nerves,  or  of  the  tongue.  Arms  and 
legs  strong  ;  urine  normal. 

Eyes :  Right  pupil  a  shade  larger  than  the  left.  Left  eye,  ocular 
movements  normal.  Left  optic  disc  (PI.  VII.  Fig.  2)  normal,  clear ; 
physiological  cup  distinct ;  sclerotic  ring  clear  on  outer  side.  Vessels 
numerous,  but  normal  in  course.    Vision  unaffected ;  field  normal. 

Right  optic  disc  (Fig.  1)  the  seat  of  a  well-developed  neuritis;  the 
surface  and  outline  of  the  disc  quite  lost,  the  swelling  considerable  and 
annidar,  the  centre  being  depressed,  and  showing  the  entrance  of  the 
vessels  into  the  physiological  cup.  Siu-face  reddish  in  tint,  and  striated 
by  many  fine  lines  and  ■sdsible  vessels.  The  sides  of  the  central  de- 
pression have  a  much  darker  tint  than  the  highest  part  of  the  swelling, 
and  are  stii)pled  with  red,  the  outer  part  being  greyish.  The  veins  are 
a  little  larger  than  normal,  the  arteries  rather  smaller.  On  the  sides  of 
the  central  depression  the  veins  pass  behind  the  arteries,  and  are  undidy 
concealed  by  the  swollen  tissue.  One  artery  (above)  is  also  concealed. 
In, the  central  cup  the  arteries  and  veins  can  be  traced  almost  iip  to 
their  junction.  Just  beyond  the  outer  edge  of  the  swelling  is  a  series 
of  pale  lines,  curved  concentrically  to  the  disc  and  apparentlj^  due  to  a 
detachment  of  the  retina,  limited,  above  and  below,  by  a  small  vein. 
Vision :  can  count  fingers  only.  Iodide  of  potassium  in  ten-grain 
doses  was  given.  During  the  next  few  weeks  the  pain  in  the  head 
lessened  considerably.  The  left  disc  remained  normal.  The  neuritis 
in  the  right  lessened,  and  on  June  26  the  sclerotic  ring  on  the  outer 
side  became  visible,  although  the  swelling  on  the  inner  side  remained 
considerable.    Sight  had  improved  to  J^. 

A  fortnight  later,  July  12,  the  right  disc  was  so  clear  that  its  outline 
was  distinct  all  roimd,  and  it  was  diflicult  to  say  that  there  had  been 
anything  the  matter  with  it.    The  arteries  were  still  a  trifie  smaller 


CASES. 


273 


than  in  tlie  other  eye,  and  the  veins  also  had  become  a  little  smaller. 
Sight  had  improved  to  i.  No  peripheral  defect  in  the  field  could  be 
found  (roughly  tested).  By  August  4  the  physiological  cup  in  the 
right  eye  had  become  so  clear  that  the  mottling  of  the  lamina  cribrosa 
coidd  be  seen  at  the  bottom  of  it.  The  tint  of  the  disc  was  the  same  as 
in  the  left  eye.  Sight,  however,  was  less  good^J^;  field  normal; 
left  eye  stiU  normal.  On  August  IS  there  was  no  change  in  the  discs, 
but  the  right  was  not  quite  so  good,  and  the  sight  of  the  left  eye  had 
become  defective.  Right,  ;  left,  -fr.  On  October  26  it  was  noted 
that  the  right  disc  was  becoming  much  paler,  and  a  little  more  hollow 
than  the  left.  The  sight  of  the  right  eye  after  this  date  remained  the 
same,  but  that  of  the  left  deteriorated.  In  December  he  could  read, 
right,  No.  19  Jager,  left  No.  12.  In  February  he  had  alight  symptoms  of  a 
recurrence  of  the  fits,  ceasing  when  bromide  was  given.  After  this 
date  his  sight  improved,  and  in  May,  when  he  ceased  to  attend,  it  was — 
right,  -j^g-,  left  f .  The  right  eye  presented  the  same  distinct  atrophy, 
and  the  left  eye  was  a  little  paler  than  before. 

The  patient  was  seen  again  two  years  later.  He  had  continued  free  from 
cerebral  symptoms,  but  his  sight  had  f  aUed  further,  and  there  was  distinct 
atrophy  of  the  discs.  Left :  tint  of  periphery  of  disc  reddish  grey ; 
central  cup  large  and  deep  ;  lamina  cribrosa  visible  at  the  bottom  (com- 
pare with  the  earlier  condition,  PI.  VII.  2) ;  vessels  of  normal  size  ;  Y.  ^  ; 
colour-vision  normal.  Right :  central  cup  as  large  as  in  the  left  eye  ; 
lamina  cribrosa  very  conspicuous ;  outer  parts  of  disc  pale  greyish- 
white  ;  Y.  jJg-.  Confuses  pale  green  with  grey  and  orange.  Other  colom-s 
apparently  recognized  accurately. 

Remakks. — The  unilateral  neimtis  was  probably,  as  in  most  cases  in 
which  it  is  unilateral,  on  the  side  opposite  to  the  cerebral  lesion.  The 
completeness  with  which  it  disappeared  was  remarkable.  The  exposure  of 
the  lamina  cribosa,  so  rare  in  svich  a  case,  may  be  due  to  the  infiammatory 
changes  having  been  greater  in  the  periphery  than  in  the  centre  of  the 
disc.  The  subsequent  failure  of  sight  was  clearly  due  to  an  intra-cranial 
cause.  It  is  possible  that  both  nerves  were  damaged  in  front  of  the  com- 
missure, as  in  the  last  case,  and  that  in  one  only  did  the  inflammation 
descend  to  the  eye. 

Case  18. — 'Oj}tie  neuritis  and  convulsive  attacks ;  2^1'obahly  sy2)hilitic 
disease  ofhrain;  recovery  from  neuritis  loith  subsequent  failure  of  sight  ; 
limitation  of  fields  of  vision  and  hemiopia. 

William  H.  L.,  aged  thirty-nine,  came  under  my  care  at  the 
National  Hospital  for  the  Paralysed  and  Epileptic  on  August  7,  1876, 
suifering  from  convulsive  attacks  and  from  well-marked  optic  neuritis. 
Syphilis  at  eighteen,  communicated  to  his  wife  at  twenty- seven.  For 
three  months  before  he  came  under  treatment  he  suffered  from  sudden 
attacks  of  giddiness,  sometimes  accompanied  with  a  sensation  at  the 
back  of  the  head  as  if  some  one  were  inside  it  Avith  a  hammer.  Two 
months  before,  for  four  hours  he  Was  unable  to  speak.    Sometimes  he 
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had  attacks  of  tingling  in  the  legs,  and  sometimes  saw  double,  tlie  two 
objects  being  side  by  side.  No  actual  headache ;  no  sign  of  motor 
paralysis ;  no  vomiting. 

Well-marked  double  optic  neuritis  ;  discs  veiled  under  swelling,  very 
red  in  the  centre,  grey  red  in  the  periphery,  the  prominence  considerable, 
the  veins  large,  the  arteries  of  normal  size.  Vision :  each  eye  less 
readily  with  right  than  with  left. 

Bromide  and  iodide  were  given,  and  a  week  later  he  was  a  little 
better,  although  his  sight  was  occasionally  dim.  The  discs  were  the 
same,  sight  unchanged.  August  25,  no  fresh  attacks,  sight  rather 
worse,  but  1^  Snellen  still  read  with  each  eye  with  difficulty.  During 
the  next  four  weeks  the  neuritis  subsided  a  little,  and  he  continued  free 
from  other  symptoms.  His  sight,  however,  became  worse.  In  the 
beginning  of  November  the  neuritis  ^'as  much  less  ;  a  little  redness  of  the 
outer  parts  of  the  discs  alone  remained  wilh  slight  swelling. 

He  was  not  seen  again  for  three  months,  having  been  in  another 
hospital,  and  wdiile  there  his  fits  recommenced,  preceded  by  general 
tremoa-s.  The, discs  were  now  pale,  slightly  swollen,  the  vessels  small. 
Around  the  disc  was  a  good  deal  of  irregvdar  pigmentation  of  the  choroid. 
In  each  eye  the  left  half  of  the  field  of  vision  was  gone,  and  there  was 
extreme  peripheral  limitation  of  the  field.  (The  iields  are  shown  in  Fig. 
9,  p.  55.)  A  month  later  his  headache  had  increased,  and  his  sight 
had  deteriorated  so  that  he  could  only  count  fingers.  The  discs  were 
distinctly  paler. 


Case  19. — Tubercles  in  cerclelhivi  and  medulla  oblongata;  optic 
neuritis;  consecutire  atrophy ;  death  from  menim/itis.*  (PI.  VI.  Fig.  3.) 

Henry  C,  aged  eleven  (at  death).  Mother's  three  brothers  died  of 
phthisis.  Patient's  health  failed,  after  scarlet  fever,  at  eight.  At  nine 
and  a  half  he  began  to  suflfer  from  attacks  of  pain  in  head  (through  tlie 
temples  or  from  vertex  to  occiput),  and  from  fits.  Each  fit  began  with 
"  snorting  and  fretting,"  then  the  arms  were  stretched  out  rigidly;  he 
was  stiff  for  a  few  minutes,  and  on  recovering  consciousness  vomited. 
After  a  fit  there  was  much  pain  in  head  and  eyes,  and  sometimes  vomiting. 
At  ten,  when  he  came  under  treatment  (December  17,  1873),  there  was 
general  weakness  of  limbs  (greatest  on  the  left  side)  and  tottering  gait. 
The  left  eye  was  usually  tiirned  a  little  out,  and  there  was  some  defective 
movement  inwards  and  upwards.  Both  pupils  were  large  ;  the  right  acting 
readily  to  light,  the  left  not  at  all.  Double  optic  neuritis  was  found.  The 
following  is  my  note  of  the  ophthalmoscopic  condition  on  J anuary  13,  1874, 
a  fortnight  after  admission  : — -Left  optic  disc  (PI.  VI.  3)  greatly  swollen, 
pale,  with  reddish-grey,  soft  edges.  The  veins  concealed  by  a  whitish  film 
at  their  convergence  ;  their  central  reflection,  distinct  on  surface,  lost  in 
their  curve  down  the  sides  of  the  swelling  ;  and  at  its  edge  the  veins  them- 


*  Under  the  care  of  Dr.  Buzzard,  who  has  p  ublished  the  case,  ' '  Clin. 
Trans."  vol.  vii.  165. 
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selves  are  lost,  or  almost  lost,  to  view,  reappearing  a  short  distance  from 
tlie  edge.    One  or  two  small  twigs  disappear  abriiptly  at  the  side  of  tlie 
prominence,  to  reappear  at  some  distance  laterally.     Of  three  large 
arteries  only  one  can  be  seen  on  the  disc  ;  the  rest  appear  on  tlie  fundus 
about  the  distance  from  the  disc  at  which  the  veins  reappear.    There  is 
much  pigment  about  the  macida  lutea,  and  at  its  position  there  is  a  small 
area,  nearly  >-  shaped,  which  presents  less  pigment,  and  is  somewhat 
paler  than  the  rest  of  the  fundus.   Midway  between  this  and  the  disc,  is 
a  group  of  minute,  very  wliite,  granular  spots,  a  little  behind  the  level  of  an 
adjacent  small  retinal  vessel.    The  right  disc  is  similar,  but  the  amount 
of  swelling  less.    The  large  arteries  are  all  visible  on  the  sui-face  of  the 
swelling,  and  the  obscuration  of  the  veins,  as  they  pass  on  to  the  retina, 
is  slighter— no  white  spots.  Vision  :  Left,  0  ;  right,  counts  fingers  only; 
no  limitation  of  field.    Yellow,  blue,  and  green  are  named  accurately ; 
red  is  called  brown.    Twelve  days  before,  with  the  left  eye,  he  coidd 
count  fingers  in  the  left  half  only ;  but  could  not  recognize  colours. 
With  the  right  eye  he  could  read  No.  1  Jager  and  named  aU  colours 
accurately.    On  January  17,  however,  sight  of  the  right  eye  had  failed 
to  qualitative  perception.   The  ophthalmoscopic  appearances  were  similar, 
except  that  in  the  left  eye  the  arteries  could  all  be  seen  on  the  swelling, 
but  there  they  had  not  more  than  one-third  of  their  diameter  upon  the 
retina.    On  February  2  the  swelling  of  the  discs  had  lessened  con- 
siderably, and  the  edge  of  the  choroid  coidd  be  distinguished  at  the  outer 
side  of  the  left.    The  white  spots  on  the  retina  were  still  visible,  but 
smaller  than  before.    From  this  time  the  subsidence  of  the  swelling  pro- 
gTessed,  until,  by  the  middle  of  March,  both  discs  were  clear  iu  oiitline ; 
the  surface  gi'ey,  with  whitish  tissue  about  the  vessels.    There  was  a 
little  atrophy  of  the  adjacent  choroid.    Some  minute  white  specks  could 
just  be  distinguished  in  the  retina.    The  veins  were  of  normal  size  ;  the 
arteries  much  smaller  than  normal.    By  this  time  he  had  lost  even  quali- 
tative perception  of  light  in  the  right  eye.    Towards  the  end  of  March, 
it  was  noticed  that  his  tongue  was  wasted  in  the  right  half.    He  became 
febrile,  then  delirious,  and  died  on  April  7.    Necrojjsy. — Atubercidar 
mass,  the  size  of  a  Maltese  orange,  was  found  in  the  left  hemisphere 
of  the  cerebellvun.    The  right  half  of  the  medulla,  as  far  as  the  decussa- 
tion of  the  pyramids,  was  enlarged  in  consequence  of  the  presence  of  a 
smaller  mass,  the  size  of  a  hazel  nut.    The  prominence  extended  up  to 
the  pons,  and  was  chiefly  between  the  middle  line  and  the  origin  of  the 
eighth  nerve,  and  in  the  centre  of  it  the  hypoglossal  nerve  was  situated. 
A  quantity  of  yellowish  lymph  was  found  at  the  base  of  the  brain. 

Examination  of  eyes.  (PI.  XV.  2  &  3.) — Each  optic  papilla  presented 
only  a  slight  degree  of  swelling,  its  greatest  height  being  -025  inch  from 
the  sclerotic.  The  surface  was  flattened,  the  central  depression  being 
slight.  The  substance  of  the  papilla  appeared  composed  of  an  irregular, 
felty  mass  of  fibres  and  nuclei.  The  direction  of  the  nerve  fibres  could 
no  longer  be  perceived.  The  optic  sheath  was  greatly  distended,  the 
two  layers  widely  separated,  and  connected  by  irregular,  nucleated  bands 
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and  films  of  tissue.  The  central  vessels  were  large,  and  picscnted  no 
evidence  of  compression  witliin  the  nerve  or  sclerotic  ring.  The  divisi(,ns 
of  the  vessels  within  the  swollen  papilla  were  narrow.  The  nerve  fibres 
behind  the  eye  presented  advanced  degeneration.  The  connective  tissue 
between  the  bundles  was  much  increased  in  quantity  and  many  nuclei 
lay  between  and  within  them.  This  condition  extended  back  through 
the  whole  length  of  the  nerves. 

Eemarks. — The  apparent  cause  of  death,  in  this  case,  was  meningitis, 
probably  tubercular.  The  discs  having  before  been  wasted  by  inflam- 
mation, no  changes  occurred  during  the  meningitis.  The  minute  white 
spots  in  the  retina  were  no  doubt  the  results  of  degeneration  of  the 
retinal  elements,  caused  by  damage  during  the  acute,  and  probably 
more  extensive,  stage  of  the  neuritis,  which  was  over  before  the  patient 
came  under  observation. 

Case  20.— Convulsions,  beginning  in  the  orhicularis  oris;  ojjtic 
neuritis  ;  loss  of  colour-vision. 

IIhoda  H.,  aged  fourteen,  admitted  into  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  under  the  care  of  Dr.  RadcMe,  June  30,  1873. 
She  was  well  until  ten  years  of  age,  when  convulsive  attacks  commenced 
and  continued.  Six  weeks  before  admission  she  had  three  fits  more 
severe  than  usual,  and  since  that  time  her  sight  had  failed.  The 
character  of  all  the  fits  had  been  the  same ;  they  commenced  with  a 
peculiar  "rising  in  the  throat" — a  choking  sensation,  followed  by 
twitching  about  the  mouth,  described  spontaneously  as  like  "the  cramp 
all  round  the  month  ;•"  the  sensation  then  passed  down  the  left  arm  to 
the  hand,  when  consciousness  was  lost. 

Patient  was  an  intelligent  child,  presenting  no  weakness  of  the  limbs. 
Smell  and  taste  Tmimpaired.  Slight  divergence  of  eyeballs,  but  oeiilar 
movements  free  in  all  directions.  The  right  optic  disc  presented  all  the 
characters  of  subsiding  neuritis,  a  swollen  papilla  becoming  pale,  the 
edges  concealed,  the  vessels  curving  over  it,  veiled  by  filmy  tissue  near 
the  centre,  and  lost  to  view  for  a  short  space  just  beyond  the  edge  of 
the  swelling.  Vision,  0.  The  position  of  the  left  disc  occupied  by  a 
pale  prominence ;  swelling,  less  than  in  the  right  eye ;  the  vessels  sank, 
near  the  centre,  into  the  tissue,  but  were  not  lost  to  view  beyond  the 
edge  of  the  disc,  as  in  the  other  eye.  Vision :  could  just  discern  large 
objects,  but  not  count  fingers.  The  field  seemed  to  be  normal  in  extent. 
The  only  coloiir  named  accurately  was  yellow.  Pink,  green,  and  light 
blue,  were  called  white ;  dark  blue  and  violet,  black.  She  had  a  blue 
ribbon  on,  and  on  being  asked  its  colour  said,  "  Blue  ;  my  mother 
gave  it  me ;  "  but  when  asked  what  it  looked  like,  she  replied,  "  Black." 
Similarly,  a  pink  apron  she  said  looked  white,  although  she  knew  it  was 
pink.  No  change  in  the  symptoms  occurred  during  some  weeks,  in 
which  the  patient  was  under  observation. 


CASKS. 


277 


Case  21. —  Double  optic  neuritis  y  headache  and  comiting  ;  loss  of  sight/ 
transient  cranial  nerve  paralysis  ,•  nystagmus y  convulsive  attacks  with 
opisthotonos/  tumour  in  third  ventricle* 

Mart  L.,  ag-ed  thii-teen,  sent  to  me,  at  tlie  Queen's  Square  Hospital  in 
December,  1877,  by  Mr.  AVordswortli,  nnder  whose  care  she  had  been  at 
Moorlields.    In  June,  1877,  she  was  taken  ill  with  headache  and  vomit- 
ing ;  soon  afterwards  sight  began  to  fail.   When  first  seen  she  complained 
only  of  headache  and  loss  of  memory.    She  had  a  querulous,  childish 
manner.    Both  optic  discs  presented  subsiding  neuritis ;  ontUnes  blurred, 
vessels  small,  and  partially  concealed  pver  the  disc.    Vision  :  R.,  counts 
fingers  only;  L.,fJ}.  No  change  occurred  for  some  months.  In  February, 
1878,  the  discs  were  similar.  Vision  :  R.  qualitative  ;  L.  -^j-    In  March 
the  headache  had  ceased  and  her  manner  had  much  improved.  Right 
optic  disc  clear  on  nasal  side,  still  blurred  elsewhere.    Much  new  tissue 
in  the  disc  concealing  the  vessels ;  arteries  small ;  veins  still  rather  large. 
Many  new  vessels  on  outer  half.    She  was  admitted  into  the  Hospital 
nnder  my  care  on  April  13.    There  was  then  no  affection  of  the  cranial 
nerves  or  limbs,  motor  or  sensory,  except  a  doubtful  diminution  in  power 
in  the  left  side  of  the  face  and  the  left  leg.    Ophth.  appearances  un- 
changed.   Vision:  R.,  extreme  concentric  limitation;  large  objects  at 
tlu-ee  feet  recognized  only  in  a  central  area  six  inches  in  diameter ; 
L.,      ;  defect  in  the  field  only  at  the  lower  temporal  quadrant.  Blue 
and  yellow  recognized  at  once ;  red  thoiight  to  be  drab,  and  green  thought 
to  be  yellow.  In  June  there  was  more  headache — vertical.   Slight  weak- 
ness in  the  left  side  of  the  face  was  noted  on  June  15.    Sight  had  failed 
to — R.,  0-;  L.,  counts  fingers.     The  margins  of  the  optic  discs  had 
become  clear,  and  the  swelling  was  slight — "  consecutive  atrophy."  By 
August  16  loss  of  sight  was  complete  and  the  headache  increasing.  She 
then  complained  of  slight  weakness  of  the  right  leg,  but  there  was  no 
noticeable  loss  of  power.    In  September  the  discs  were  becoming  grey, 
and  nystagmus  came  on,  constant  in  both  eyes — a  short,  sharp  movement 
to  the  right  and  a  slower  movement  to  the  left.    No  subjective  sensation 
of  light  could  be  excited  by  the  voltaic  current.    In  the  beginning  of 
October  the  nystagmiiS  had  changed,  the  slow  movement,  being  to  the 
right  and  the  quick  movement  to  the  left.    Intense  headache  came  on, 
vertical,  and  in  the  right  occipital  region,  attended  with  frequent  vomiting. 
The  weakness  of  the  left  side  of  the  face  more  marked ;  her  gait  became 
staggering.    In  the  course  of  ten  days  these  symptoms  increased.  Her 
speech  became  muffled,  and  she  choked  in  swallowing.  She  seemed  unable 
to  close  her  mouth.  On  October  28,  after  an  intense  paroxysm  of  pain  at 
the  back  of  her  head,  she  had  a  conviilsive  attack  ;  the  head  and  eyes 
were  turned  to  the  right  as  far  as  possible,  and  the  body  twisted ;  the 
hand  and  forearms  flexed  and  rigid.    Consciousness  was  lost.  On 
the  30th,  after  much  pain  in  her  legs,  they  became  rigidly  flexed,  and 
she  was  found  to  be  unable  to  swallow.    Dr.  Hughlings  Jackson  (who 


*  Notes  taken  chiefly  by  Mr.  A.  E.  Broster, 
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kindly  saw  her  in  my  absence)  found  the  right  side  of  the  palate  para- 
lysed, and  the  right  vocal  cord  was  found  by  Dr.  Brandis  to  be  motion- 
less. Her  speech  was  nasal,  and  liquids  returned  through  the  right 
nostril.  She  was  unable  to  cough.  Anassthesia  was  found  in  the  region 
supplied  by  the  supra  and  infra-orbital  branches  of  the  right  fifth  nerve. 
The  raasscters  wore  weak ;  after  leeching  and  blisteriug  the  sjTnptoms 
gradually  subsided  and  the  headache  almost  disappeared.  On  November 
18  the  facial  paralysis  on  the  left  side  was  slight  and  confined  to  the 
lower  part.  The  right  masseter  was  much  weaker  than  the  left.  The 
tongue  on  protrusion  deviated  a  little  to  the  right.  The  paralysis  of  the 
right  side  of  the  palate  was  barely  recognizable,  and  the  movements  of 
the  right  vocal  cord  were  perfect.  Optic  discs  grey  and  "  filled  in  ;"  vessels 
extremely  small,  both  arteries  and  veins.  Nystagmus  less  marked.  In 
the  beginning  of  December  she  had  more  headache  and  sickness ;  the 
pain  was  referred  to  the  back  of  her  eyeballs.  The  grasp  of  the  left 
hand  became  distinctly  weaker.  These  symptoms  again  improved.  On 
January  10,  1879,  she  had  another  convulsive  attack,  general,  but 
greater  in  right  side ;  commencing  with  rotation  towards  the  left. 
During  the  next  few  days  she  had  several  other  attacks,  in  some  of  which 
the  eyes  were  directed  to  the  right,  and  there  was  opisthotonos.  The 
nystagmus  became  much  more  considerable,  and  varied,  usually  lateral, 
sometimes  vertical — thirty  movements  ia  fifteen  seconds.  She  then  left  the 
hospital ;  but  was  again  admitted,  a  month  later  (February  28),  with  fre- 
quent convulsive  attacks  in  which  general  tonic  spasm  occurred,  the  head 
and  eyes  being  turned  to  the  right,  and  there  was  extreme  opisthotonos 
which  persisted  for  about  half  an  hour  after  each  attack.  In  each 
attack  there  was,  at  first,  violent  nystagmus,  ending  by  the  eyes  being- 
directed  to  the  right  so  far  that  the  pupils  were  invisible.  Blistering 
arrested  the  attacks.  In  the  beginning  of  March  there  was  much  drowsi- 
ness and  mental  dulness.  The  weakness  of  the  right  masseter  persisted. 
Limbs  weak,  but  equally  so ;  just  able  to  stand.  The  constant  nystag- 
mus was  sometimes  lateral,  sometimes  vertical.  On  March  22  she  died 
rather  suddenly  after  a  fit.    Her  urine  throughout  was  normal. 

The  necropsy  revealed  no  excess  of  cerebro- spinal  fluid,  but  extreme 
distension  of  the  lateral  ventricles,  the  convolutions  being  flattened. 
In  the  third  ventricle  was  a  grey,  soft  tumour,  which  occupied  the 
whole  space  between  the  corpora  striata  and  optic  thalami,  but  had  not  in- 
vaded them.  It  pressed  upon,  and  extended,  the  corpora  quadi-igemina, 
and  had  closed  the  iter,  the  fourth  ventricle  being  normal.  At  the  base,  the 
tumour  occupied  the  whole  rnterpedimcular  space,  forming  a  prominence 
between  the  crura  and  appearing  in  front  of  the  optic  commissure,  which 
was  stretched  over  it  and  softened.  No  damage  to  the  cranial  nerves 
was  found,  and  no  evidence  of  meningitis.  The  sheaths  of  the  optic  nerves 
were  very  lax ;  they  had  evidently  been  greatly  distended,  but  were 
flaccid  and  empty  (carefully  examined  in  situ).  The  base  of  the  skiill 
was  perfectly  normal.  The  tumoirr  had  the  histological  cliaracters  of  a 
round-celled  sarcoma. 
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REir.VRKS. — The  case  presents  an  illustration  of  tlie  diagnostic  impor- 
tance of  neuritis  early  in  the  history  of  cerebral  tumour,  since  it  pro- 
bably preceded  all  other  symptoms.  The  early  and  complete  loss  of 
sight  was  no  doubt  the  result,  in  part,  of  the  damage  to  the  optic  com- 
missure by  the  tumour.  The  condition  of  the  sheaths  of  the  optic  nerves 
is  of  much  interest.  They  were  found  empty,  although  they  were  care- 
fully examined  before  the  optic  foramen  was  cut  away.  They  had 
evidently  been  distended,  and  the  removal  of  the  fluid  had  occurred  in 
spite  of,  perhaps  because  of,  the  extreme  distension  of  the  lateral  ventri- 
cles. This,  together  with  the  gron-th  at  the  base,  must  have  prevented 
any  accumulation  of  cerebro-spinal  fluid  in  the  subdural  spaces. 

Case  22. — Tumour  of  right  cerebral  hemisphere  ;  death  j  ojitic  neuritis 
found  j)ost-mortem ;  microscopical  examination  of  optic  nerves.  (PI.  XIV. 
1-5.) 

Henry  F.,  aged  flfty-one,  admitted  into  University  College  Hospital, 
February  10,  1874,  under  the  care  of  Dr.  Wilson  Fox.  No  syphilitic 
history.  Illness  commenced  some  months  before,  with  pains  in  the  right 
side  of  the  head  accompanied  by  sickness.  Five  weeks  before  admission 
he  had  a  sensation  of  twitching  at  the  back  of  his  tongue,  and  afterwards 
a  feeling  as  if  his  whole  body  were  tm'ning  round.  From  that  time  his 
left  arm  gradually  became  powerless.  Ten  days  before  admission  he  had 
twitching  of  the  muscles  of  the  left  side  of  the  face  and  eye,  without 
unconsciousness,  and  after  a  similar  attack  the  next  day  he  found  that 
he  could  not  move  the  left  leg.  After  this  he  became  more  drowsy. 
On  admission  he  was  dull  and  sleepy,  but  could  be  roused,  and  then 
answered  questions  sensibly.  There  was  complete  motor  paralysis  of  the 
left  arm  and  leg,  without  loss  of  sensation,  with  rigidity  of  the  arm, 
not  of  the  leg.  Slight  paralysis  of  the  left  side  of  the  face.  No  stra- 
bismus or  difficulty  in  swallowing.  He  continued  in  the  same  state  for 
a  fortnight'  and  then  became  unconscious,  lost  the  power  of  swallowing, 
and  died.  Nq  ophthalmoscopic  examination  was  made  diu-ing  life.  At 
the  necropsy,  a  tumour  was  found  in  the  outer  part  of  the  right  hemi- 
sphere, to  which  the  membranes  were  adherent.  It  occupied  the  lower 
portions  of  the  ascending  frontal,  and  of  the  ascending  parietal  convolu- 
tions, partly  obliterating  the  fissure  of  Rolando,  and  extending  into  the 
loAver  part  of  the  supra-marginal  convolution.  On  section  the  mass 
appeared  wedge-shaped,  about  the  size  of  a  Maltese  orange,  some- 
what rounded  externally,  and  extending  inwards  aboiit  two  inches.  , 
Below,  it  reached,  but  did  not  perforate,  the  roof  of  the  lateral  ventricle  ; 
inwards,  it  reached  to  about  half  an  inch  from  the  posterior  (caudate) 
portion  of  the  corpus  striatum.  It  was  indistinctly  lobulated,  yellow 
at  the  centre,  containing  semi-transparent  spots  about  the  size  of  a  hemp 
seed ;  scattered  through  it  were  lines  of  vascularity.  The  softer  parts 
consisted  entirely  of  spindle  cells,  lying  among  tracts  of  fibrous  tissue. 
•  The  optic  discs,  examined  after  death,  showed  to  the  naked  eye 
distinct  swelling  and  several  small  haemorrhages.    Microscopical  exami- 
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nation  after  hardening.  (PI.  XIV.  1—5.)— Both  papillae  were  very 
prominent,  the  greatest  height  being  -06  inch  above  the  level  of  the 
choroid.  There  was  a  deep  but  narrow  central  depression  almost  reach- 
ing the  choroidal  level.  The  retina  was  displaced  '02  to  -04  inch  from 
the  edge  of  the  choroid.  In  the  substance  of  the  disc,  the  nerve  fibres 
were  stiU  perceptible,  although  in  places  swollen  and  separated.  Large 
numbers  of  nuclei  and  leucocyte-like  cells  were  scattered  through  the 
swelling.  The  niiclear  layers  of  the  retina  were  considerably  thickened. 
There  was  no  distension  of  the  sheath  of  the  optic  nerve.  The  nuclei  of 
the  nerves  were  much  increased  in  nimiber  immediately  behind  the  eye 
and  to  a  less  extent  throughout  the  nerve.  They  were  small,  smaller 
than  in  ordinarj'-  descending  neuritis,  and  angular.  The  nerve  fibres 
presented  a  gramilar  and  irregular  appearance,  and  were  separated  by 
many  minute  granules.  About  the  same  degree  of  change  was  found  a 
quarter  of  an  inch  from  the  eye,  midway  between  the  eye  and  the 
ehiasma,  in  front  of  and  tkrough  the  chiasma.  In  the  optic  tracts  there 
was  also  a  slight  excess  of  nuclei,  in  places  aggregated  into  linear  groups. 

Case  23. — Epileptoid  convulsions ;  sliyht  difficulty  in  speech  with  some 
transient  ri(jht-sided  iveaknessj  very  chronic  optic  ncAiritis,  (PI.  YII. 
Figs.  3  &  4!) 

Mary  Ann  H.,  a  domestic  servant,  single,  aged  fifteen,  admitted 
into  the  National  Hospital  for  the  Paralysed  and  Epileptic,  under  the 
care  of  Dr.  Buzzard,  February  15,  1871.  No  family  history  of  disease  of 
the  nervous  system.  Personal  history  good ;  no  symptom  suggestive 
of  syphilis.    Catamenia  commenced  four  months  ago. 

The  first  fit  occurred  a  week  before  the  fii-st  menstruation ;  wliile 
dancing  in  a  hot  room  fell  unconscious,  and  for  a  time  afterwards  she 
could  hear  what  was  said,  but  could  not  speak  or  move.  She  did  not 
bite  her  tongue,  and  it  was  doubtful  whether  there  was  any  convidsion ; 
much  headache  afterwards.  Three  days  later  another  fit  while  dressing 
in  the  morning  ;  of  the  same  character.  Her  mother  states  that  she  foams 
at  the  mouth,  kicks  out,  and  strikes  with  both  arms  and  legs,  and  she 
sleeps  afterwards  for  some  hours.  Since  then  they  have  recurred  at 
intervals  of  from  one  to  seven  days,  and  were  preceded  by  giddiness ;  not 
worse  at  menstrual  periods.  Constant  headache,  frontal,  not  very  severe  ; 
since  the  attacks  became  frequent.  Some  failure  of  memory,  and  a 
peculiar  diificulty  in  speaking,  always  present  in  slight  degree,  and 
.  sometimes  preventing  her  from  speaking  for  half  an  hour. 

On  admission  a  fairly  intelligent  girl,  -nath  a  rather  large  thyroid  ;  no 
indication  of  cardiac  or  renal  disease,  or  evidence  of  motor  or  sensory 
disturbance  in  limbs  or  cranial  nerves.  The  hesitation  in  speech 
mentioned  above,  consists  in  a  moment's  pause  before  beginning  to 
spealf,  and  sometimes  during  a  sentence.  When  the  pause  is  long,  she 
puts  her  hand  on  her  chest,  and  being  asked  wliy  she  does  so,  says 
"there  seems  to  be  some  difficulty  there  "— <'.(/.,  asked  if  she  caught  a 
cold  in  coming  to  the  hospital,  she  says  :  "(Pause)  Yes,  sir,  I  (pause)  I 
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had  not  a  cold  before."  No  misuse  of  words.  I  gave  her  a  book  to  read 
a  sentence  commencing  with  If.  She  tried  but  could  make  no  audible 
attempt  at  uttering  the  word.  She  put  her  hand  to  the  epigastrium  and 
said  that  something  there  seemed  to  stop  her.  I  then  told  her  to  say 
"if"  after  me.  She  could  not;  after  waiting  a  moment,  she  said  "I 
can't  say  '  {/",'  sir,"  but  even  after  having  just  uttered  it  she  could  not 
repeat  it.  Another  passage,  however,  she  read  fairly  well,  maldng  only 
the  mistakes  natural  to  an  ill-educated  person,  but  after  each  few  words 
she  paused,  and  seemed  unable  to  go  on  except  by  repeating  the  last 
words  -n^iich  preceded.  No  misuse  of  words  in  writing  impromptu,  but 
some  mistakes  in  spelling  such  as  a  slightly  aphasic  patient  "vvill  make — 
e.g.,  "  I  came  by  trane  on  Whensday  morning,  and  took  a  cap  at  the 
tasion,  and  came  to  the  hospitle." 

Both  optic  discs  presented  slight  but  distinct  neuritis.  The  left  is 
shown  in  PI.  YII.  3.  The  outUne  was  concealed  under  a  red  swelling, 
nearly  the  coloiu*  of  the  fundus  and  of  moderate  prominence  ;  the  centre 
redder  than  the  periphery,  the  sides  a  little  paler  than  the  adjacent 
fundus,  the  redness  punctiform  in  the  centre,  and  striated  on  the  outer 
l)art.  Veins  larger  than  normal,  and  some  concealed  near  the  centre  of 
the  disc,  where  was  a  little  wliitish  tissue  about  them.  On  the  sides  of 
the  swelling  the  double  colour  of  all  the  vessels  is  lost.  V.,  No.  2  Jager, 
not  No.  1.    The  right  disc  was  similar  to  the  left.    "V.,  No.  1  Jager. 

After  admission  she  had  occasional  transient  attacks  of  faintness 
with  pallor,  and  several  severe  attacks.  She  tried  to  call  for  help,  but 
could  not,  then  became  unconscious  and  made  a  gurgling  noise  which 
roused  the  nurse's  attention,  who  found  the  face  drawn  to  the  right, 
and  a  little  struggling  in  both  arms  and  legs,  most  in  the  right.  The 
limbs  afterwards  became  stiff.  It  lasted  about  two  minutes,  and  after- 
wards she  seemed  stupid  and  could  not  be  roused.  In  another  fit  she 
was  close  to  the  nurse  when  it  commenced.  The  nurse  spoke  to  her, 
but  she  did  not  reply :  she  seemed  to  know  what  the  nurse  had  said, 
but  could  not  speak,  putting  her  hand  up  to  her  mouth  to  indicate  this, 
Immediately  she  went  off  into  the  fit,  making  a  noise  in  her  throat  and 
losing  consciousness.  Other  attacks,  in  the  beginning  of  April,  were 
preceded  by  some  sensation  in  the  hands,  which  shook  for  a  minute 
before  consciousness  was  lost.  A  little  later  she  had  an  attack  in  wliich 
she  states  that  consciousness  was  not  lost ;  she  could  hear  and  see  all 
that  occurred  but  could  not  speak,  and '  the  power  of  articulation 
returned  slowly  ;  for  a  minute  or  two  she  could  only  "mumble."  As  she 
became  able  to  speak  her  right  arm  aj^peared  suddenly  to  become  powerless 
and  insensitive.  THs  she  described  as  beginning  with  a  feeling  of 
numbness  in  the  second  finger,  passing  next  to  the  third,  then  to  the 
fourth  and  first,  and  then  to  the  thumb  and  back  of  the  hand,  and  then 
up  the  arm.  Wherever  it  passed  she  was  q^uite  unable  to  feel  on  tlie 
part  or  to  move  it.  It  was  rubbed  by  the  nurse,  and  the  feeling  and 
power  returned  in  a  few  minutes,  so  that  she  was  able  to  raise  it  to  tlie 
head,  but  it  continued  weak.     The  hesitation  in  speech  had  nearly 
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disappeared,  but  after  this  attack  became  more  marked.  The  next  day 
the  weakness  of  the  arm  was  still  considerable.  Grasp :  left,  fifteen 
kilogrammes;  right,  two.  Sensation  normal;  power  of  leg  normal; 
much  pain  over  eyes.    Ophthalmoscopic  appearances  quite  unchanged. 

The  weakness  passed  away  in  a  day  or  two.  At  the  end  of  June  she 
had  had  no  attack  for  six  weeks  ;  the  arm  had  recovered  power.  Her 
speech  had  again  become  normal.  The  optic  discs  presented  precisely 
the  same  appearance  as  on  her  admission  four  months  previously, 
except  that  perhaps  the  swelling  was  a  little  greater,  and  there  was  in 
the  right  a  small  extravasation.    She  then  went  home  into  the  country. 

She  was  seen  again  two  years  later  when,  by  Dr.  Buzzard's  courtesy, 
she  was  readmitted  under  my  care.  After  returning  home  the  attacks 
recurred  and  had  continued  of  the  same  character.  The  optic  neuritis 
had  for  the  most  part  subsided,  but  the  discs  were  still  redder  than 
normal  but  not  swollen,  but  the  vessels  were  even  more  concealed  in  the 
centre,  although  quite  normal  on  the  periphery  of  the  disc.  The  edge 
of  the  ring  was  clear  on  the  outer  side  (see  PI.  VII.  Fig.  4,  and 
description).  Vision  the  same  as  before.  The  fits  again  ceased  under 
treatment. 

Remarks.— Apart  from  the  optic  neuritis  the  symptoms  were 
suggestive  of  organic  disease  of  the  left  cerebral  hemisphere,  although 
not  decisive.  The  extreme  chronicity  of  the  neuritis  Avas  its  most 
striking  feature.  Unfortunately  I  made  no  note  of  the  condition 
of  the  presence  or  absence  of  hypermetropia,  but  the  degree  and 
character  of  neuritis,  especially  the  occurrence  of  an  extravasation, 
can  scarcely  have  been  accounted  for  by  hypermetropia. 

Case  24. — JEinlepi>y j  vague  cerebral  symptoms;  optic  neuritis; 
hypermetropia* 

Wm.  M.,  aged  twenty-four.  Father's  two  brothers  epileptic.  Patient's 
first  fit  at  sixteen  months  old.  The  attacks  continued  for  nine  years,  and 
ceased  from  ten  to  fourteen,  and  then  reciuTed  at  intervals  of  three  to 
twelve  months.  In  1873  he  had  an  attack  of  neuralgia  in  the  right  side  of 
the  face,  lasting  for  a  month.  After  another  month  he  began  to  suffer 
from  severe  pains  in  the  head,  upper  frontal  region,  almost  constant,  but 
with  exacerbations  accompanied  by  giddiness.  These  continued  for  a  year 
and  a  half,  and  then  he  had  frequent  sickness.  When  he  came  to  the 
Q,ueen  Square  Hospital,  in  November,  1874,  well-marked  double  optic 
neuritis  was  found,  the  outlines  of  the  discs  being  concealed ;  swelling 
moderate  ;  veins  not  much  larger  than  normal ;  centre  of  swelling  more 
deeply  tinted  than  periphery.  Moderate  hy^iermetropia  and  frequent 
attacks  of  spasm  of  the  ciliary  muscle.  Vision  :  The  smallest  test-type  read 
with  either  eye.  No  motor  or  sensory  defect  could  be  discovered.  The 
attacks  commonly  occurred  in  the  morning,  before  breakfast.  Aura 


*  Under  the  care  of  Dr.  Bastian,  to  whom  I  am  indebted  for  permission 
to  publish  the  case. 
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visual,  objects  appeared  floating  before  his  ej'es — sometimes  sparks,  some- 
times such  objects  as  are  seen  "  after  you  look  at  the  sun  and  cannot  see 
clear  afterwards  ;"  sometimes  such  an  ajjpearance  as  is  seen  "when,  on 
a  very  hot  day  you  see  heat  rising  from  the  fields,  only  stronger,  and  on 
the  work."  It  seems  to  get  nearer  and  more  intense,  until  he  loses 
consciousness  :  sometimes,  however,  it  suddenly  ceases  without  any  loss 
of  consciousness.  Occasionally  he  is  conscious  of  a  commencing  pain- 
ful cramp  beginning  in  the  right  hip,  and  sometimes  going  down  the  leg 
and  the  leg  is  jerked  outwards  ;  the  sensation  goes  up  the  right  side  of 
the  trimk  to  the  shoulder,  and  the  arm  feels  dead  and  he  cannot  move 
it.  Sometimes  the  cramp  goes  from  the  shoulder  to  the  right  side  of  the 
face.  On  stooping  or  blowing  his  nose,  sparks  readily  ajjpear  before  the 
eyes.  At  night,  when  in  the  dark,  if  he  thinks  of  any  object,  he  fancies 
he  can  see  it  quite  distinctly.  If,  for  instance,  he  were  to  think  of  green 
trees  or  a  certain  house,  it  woiUd  appear  before  him,  and  he  would  see  it 
as  plainly  as  possible. 

During  four  months,  in  which  he  remained  in  the  hospital,  the  attacks 
ceased  ;  but  the  neimtis  persisted,  unchanged  in  any  particular.  After 
leaving  the  hospital  in  April  the  attacks  returned.  On  June  25  the 
optic  discs  were  clearer ;  in  the  left  disc  the  sclerotic  ring  was  distinct 
on  the  outer  side ;  elsewhere  the  edge  was  obscure,  and  there  was  stUl 
some  sweUing.  The  right  disc  was  similar.  The  vessels  were  accom- 
panied by  distinct  white  lines. 

In  November  the  discs  were  quite  clear,  and  the  outline  regular.  In 
the  left  there  was  a  little  disturbance  of  pigment  near  the  edge.    Vision : 

"R     ii  .  T, 

He  was  seen  again  in  August,  1878.  His  discs  were  still  clear  and 
normal.  The  attacks  persisted  similar  in  character  to  those  described 
above. 

Eem^lrks. — The  history  of  this  case,  especially  the  family  history  and 
the  early  commencement  of  the  conviUsions,  suggested  idiopathic  epilepsv. 
The  localized  commencement  of  the  convulsions  and  the  definite 
visual  aura,  point  to  localized  organic  changes  in  the  brain,  although  it 
afforded  no  evidence  as  to  their  nature,  whether  coarse  adneural,  or 
finer  neural  changes.  The  optic  nem-itis,  although  its  presence  commonly 
affords  strong  reason  for  believing  that  there  is  coarse  adneural  disease, 
in  this  case  afforded  less  decisive  evidence.  Its  moderate  degree,  slow 
course,  and  its  association  with  hypermetropia  are,  however,  noteworthy. 
In  a  neuropathic  individual,  with  cerebral  irritation  going  on  and 
convulsive  attacks  frequent,  it  seems  possible  that  hypermetropia  assists 
in  the  production  of  neuritis.  The  case  presents  many  interesting 
points  of  analogy  with  that  last  described. 

Case  25. — Hemiplegia,  ]}rohably  from  embolism  :  simple  congestion  of 
optic  discs.    (PI.  I.  1  &  2.) 

Thomas  D.,  aged  thirty,  admitted  into  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  under  my  care,  December  6,  1878.  When 
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tliirtoen  j'ears  of  ago  he  had  an  attack  of  rheumatic  fever.  Five  days 
before  admission  he  fell  unconscious  :  duration  of  unconsciousness  un- 
certain. On  recovery,  left  hemiplegia  was  found.  On  admission  there 
"was  weakness  of  the  left  side  of  the  face,  deviation  of  the  tongue,  and 
complete  loss  of  power  in  the  left  arm  and  leg.  Sensation  in  the  left 
limhs  was  diminished.  The  cardiac  impulse  was  diffused,  and  at  the 
apex  there  was  a  loud  systolic  murmur.  Optic  discs  normal.  After 
admission  it  was  found  that  there  was  some  mental  change.  He  was 
generally  asleep,  and  when  awake  often  rambled  in  his  talk,  and  his 
answers  to  questions  were  not  to  be  relied  upon.  The  hemiplegia  con- 
tinued, and  rapid  wasting  of  the  limbs  was  observed.  On  December  1 0 
the  left  thigh  measured  one  and  a  half  inches  less  than  the  right,  and 
the  left  forearm  one  inch  less  than  the  right. 

On  December  19  there  was  still  no  improvement.  Distinct  ankle 
clonus  could  be  obtained  on  dorsal  flexion  of  the  foot.  Both  optic  discs 
now  appeared  red,  the  redness  being  uniform  over  the  whole  disc.  The 
position  of  the  edge  could  be  seen  by  indirect  examination,  but  it  was 
not  sharp  (PL  I.  1).  In  the  upright  image  the  edge  could  ba  seen 
only  on  the  outer  side,  elsewhere  it  was  indistinct  (PI.  I.  2).  The  tint 
of  the  inner  part  of  the  disc  was  the  same  as  that  of  the  adjacent 
choroid.  No  striation  or  swelling  could  be  perceived.  The  veins  were 
large,  the  arteries  normal  or  a  little  above  the  normal  size.  There  was 
a  good  deal  of  conspicuous  white  tissue  about  the  vessels  in  the  middle 
of  the  disc.  The  changes  were  similar  in  the  two  eyes,  but  were  most 
marked  in  the  right.  December  27  :  No  improvement  in  paralj^sis,  or 
mental  state.  Discs  nearly  the  same.  During  the  next  month  there 
was  no  change.  On  Februaiy  4  the  right  disc  continued  in  nearly  the 
same  state,  while  the  redness  of  the  left  disc  was  much  less  ;  its  outline 
was  distinct  and  its  aspect  nearly  normal. 

A  few  weeks  later  the  congestion  of  the  right  disc  lessened  notably. 
Subsecxuently,  however,  irregular  pyrexia  came  on,  the  paralysis  re- 
mained absolute,  and  the  wasting  very  great.  In  the  beginning  of 
April  hasmorrhages,  rounded  with  white  centres,  were  found  over  both 
retina}.  The  urine,  previously  normal,  contained  much  blood  and  albu- 
men. A  week  later  fresh  hajmorrhages  had  occurred,  and  distinct  neui-itis 
had  developed  in  the  right  eye,  the  left  disc  being  normal.  The  patient 
died  on  May  4.  The  right  middle  cerebral  artery  was  obstructed  by  a 
plug  at  its  commencement.  The  corpus  striatum  (both  parts)  was 
destroyed  by  softening.  Traces  of  slight  old  meningitis  were  apparent 
over  both  hemispheres.  The  spleen  Avas  full  of  infarcts.  The  kidneys 
were  "large  white,"  also  with  several  small  infarcts.  There  was 
extensive  disease  of  the  aortic  oriflce,  with  ulceration,  and  vegetations 
on  the  mitral  valve. 

IIemaiiks.  — The  condition  of  the  discs  greatest  on  the  side  of  the 
cerebral  lesion  was  an  example  of  the  rare  condition  of  simple  conges- 
tion, probably  the  result  of  the  irritative  changes  in  the  right  hemisphere 
of  which  the  rapid  wasting  of  the  paralysed  limbs  was  also  evidence, 
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or  of  irritation  communicated  from  tlie  contiguous  embolism.  The 
subseq^uent  retinal  lia?morrliages  were  apparently  unconnected  witb  the 
cerebral  lesion,  and  due  to  the  blood  state.  They  resembled  those 
which  have  been  found  in  malignant  endocarditis  much  more  than 
.the  hfemorrhages  of  renal  disease.  The  occurrence,  with  them,  of 
distinct  neuritis  on  the  side  of  the  cerebral  lesion  is  of  great  interest. 

Case  26. — Vary  chronic  optic  neuritis;  obscure  cerehral  symptoms; 
hypermcti'opia . 

Mrs.  T.,  aged  thii-ty-five,  married,  came  under  my  care  in  1875,  at  the 
National  Hospital  for  the  Paralysed  and  Epileptic,  on  account  of  attacks 
of  headache,  frontal  and  vertical,  and  vomiting,  fi'om  which  she  had 
suffered  for  four  years,  having  commenced  three  days  after  a  confinement. 
The  headache  was  often  accompanied  by  violent  sickness,  which  rather 
aggravated  than  relieved  the  pain.  When  first  seen  there  were  no 
symptoms  indicative  of  local  brain  disease,  but  an  ophthalmoscopic 
examination  showed  marked  optic  neuritis,  equal  in  the  two  eyes.  A 
careful  di'awing  was  made  soon  after  she  first  came  under  treatment. 
The  outline  of  the  right  disc  was  entirely  concealed  by  a,  greyish  swelling, 
of  slight  prominence,  the  peripheral  part  grey  and  striated,  the  central 
part  redder  and  stippled.  On  the  right  side  was  an  area  much  paler  than 
the  rest.  The  distension  of  the  veins  was  slight,  but  most  of  them  lost 
their  central  reflection  as  they  curved  down  the  sides  of  the  swelling. 
The  arteries  were  of  nearly  normal  size.  At  the  point  of  their  emer- 
gence in  the  centre  of  the  papillee  both  veins  and  arteries  were  concealed, 
and  one  artery  was  surroimded  by  white  tissue.  One  vein  presented 
conspicuous  antero-posterior  curves  beyond  the  edge  of  the  swelling. 
Refraction ;  considerable  hypermetropia ;  vision,  each  y|.  The  pain  was 
never  excited  by  use  of  the  eyes.  The  appearance  of  each  disc  was 
similar. 

A  year  later  (July,  1876)  there  was  scarcely  any  change  in  the  appear- 
ance of  the  discs.  The  swelling  was,  however,  slighter,  and  the  outline 
could  be  just  perceived.  The  catamenia  had  become  regular  and  the  head- 
ache less,  but  attacks  of  "  giddiness  "  occurred,  two  or  three  weekly;  she 
would  tremble  and  then  see  objects  double,  one  image  being  above  the 
other.  On  several  occasions  she  felt  weakness  in  the  right  arm,  lasting 
only  a  few  minutes  ;  once  accompanied  by  weakness  in  the  right  leg.  At 
this  time  she  was  three  months  advanced  in  pregnancy,  and  she  was  not 
seen  again  until  some  time  after  her  confinement.  A  week  before  con- 
finement she  had  an  attack  of  sickness  and  severe  pain  in  the  head,  with 
weakness  in  both  legs,  so  that  she  had  to  be  lifted  in  and  out  of  bed. 
This  gradually  lessened  after  her  confinement  so  that  in  six  weeks  she 
could  walk  alone.  She  also  gave  an  account  of  loss  of  sensation  in  the 
left  arm  and  leg.  When  seen,  however,  in  May,  1877,  all  these  sjonptoms 
had  passed  away.  In  the  right  eye  the  disc  had  cleared  but  was  still 
too  red;  there  was  no  swelling  and  no  striation  ;  the  outline  could  be 
seen  aU  round  but  was  not  sharp  on  the  inner  side.    The  veins  were  still 
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a  little  tortuous.  The  left  eye  presented  nearly  the  same  appearances, 
and  the  tortuosity  of  the  veins  was  still  marked ;  the  one  especially 
forming  a  distinct  corkscrew  curve  just  heyond  the  edge  of  the  disc.  In 
November,  1877,  the  appearances  were  nearly  the  same  :  headache  was 
rather  more  troublesome,  but  there  were  no  fresh  sjonptoms  of  intra- 
cranial disease.    Since  then  the  discs  and  symptoms  are  unchanged. 

Remarks. — The  case  may  be  grouped  with  Cases  24  and  25,  as  pre- 
senting very  chronic  optic  neuritis,  associated  with  vague  cerebral 
symptoms,  in  themselves  suggestive  rather  of  "functional"  than  of 
"organic"  disease.  Here,  as  in  Case  23,  the  existence  of  considerable 
hj^iermetropia  raises  the  question  of  its  possible  joint  dependence  on  the 
ocular  and  cerebral  conditions. 

Case  27. —  Vague  cerebral  srjmiJtoms;  headache  and  vomithuj ; 
photopsxjj  sudden  atnaurosisj  double  optic  neuritis;  death;  no  tumour 
but  minute  changes  in  brain  *    (Plate  XV.  Figs.  4,  5,  6,  &  7.) 

Henrietta  S.,  aged  thirty-four,  gave  a  history  of  pain  in  the  head 
for  many  years  ;  no  evidence  of  syphilis.   After  two  miscarriages  early  in 
pregnancy,  she  had  (aged  thii-ty-tkree)  an  attack  of  severe  vertigo,  with 
momentary  unconsciousness,  followed  by  other  similar  attacks,  and  occa- 
sional vomiting.   She  also  complained  of  "  dark  shadows  coming  over  her 
eyes,"  and  noises  in  her  ears.  At  times  she  could  scarcely  see,  and  occasion- 
ally, while  thus  sightless,  she  had  subjective  impressions  of  light.  Thi-ee 
months  before  admission,  after  an  impression  of  brilliant  light,  her  sight 
suddenly  failed,  and  she  became  permanently  blind.   On  admission  there 
was  no  evidence  of  local  brain  disease,  but  marked  double  optic  neuritis 
with  great  swelling,  and  extreme  tortuousity  of  the  veins.    A  few  days 
later,  an  attack  of  very  intense  pain  in  the  head  came  on,  increasing, 
with  frequent  vomiting ;  her  temperature  was  98-4"  to  99-4".  On  January 
10  her  head  was  actually  steaming,  and  from  tliis  time  she  gradually 
sank,  becoming  comatose,  and  dying  on  January  12,  the  general  venous 
congestion  before  death  being  extreme.   Dr.  Sutton  found  at  the  autopsy 
no  cliange  in  brain  or  membranes,  except  intense  venous  congestion,  the 
condition  of  all  the  organs  of  the  body.  Microscopical  examination  showed 
distinct  morbid  changes.    In  the  convolutions  the  spherical  nuclear  bodies 
were  much  more  numerous  than  normal,  and  the  pyramidal  gangKon  cells 
less  so.  In  places  nuclear  bodies  were  surrounded  by  pale  protoplasm,  and 
in  some  spots  were  aggregated  in  groups,  ten  or  twenty  together,  and  then 
very  little  protoplasm  coiild  be  seen  around  them.     They  were  most 
abundant  in  the  second  and  third  layers  of  the  convolution.  The 
neuroglia  was  unduly  granular,  and  in  places  apparently  broken  down. 

The  backs  of  the  eyes  were  sent  to  me  for  examination,  and  their 
condition,  after  preservation  in  Miiller's  fluid,  was  as  follows  : — 

Uye  1. — The  optic  nerve  entrance  is  the  seat  of  a  swelling  of  moderate 


*  In  the  London  Hospital  under  the  care  of  Dr.  Huglilings  Jackson  ;  case 
published,  "  Oph.  Hosp.  Rep."  viii.  p.  445. 
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prominence,  whicli  extends  on  eacli  side  beyond  the  edge  of  the  disc,  and 
then  gradually  subsides  to  the  retinal  level.  The  subsidence  is  so 
gradual  that  it  is  difficult  to  measure  its  diameter  ;  it  probably  is  about 
the  Jgth  of  an  inch.  There  is  a  central  depression  with  rather  steep 
sides,  the  bottom  of  the  depression  being  -^th  of  an  inch  below  the 
highest  portion  of  the  swelling.  The  greatest  thickness  of  the  latter  is 
opposite  the  edge  of  the  choroid,  and  there  amounts  to  -^V^h  of  an  inch. 
The  central  vein  and  artery  are  both  large,  the  vein  especially ;  they 
show  no  trace  of  constriction  in  passing  through  the  sclerotic  ring  (Fig.  5). 
They  divide  close  to  the  bottom  of  the  central  pit.  Soon  after  its  division 
the  branches  of  the  vein  show  distinct  narrowing  within  the  substance  of 
the  swelling  (Fig.  4).  Section  of  the  swelling  shows  that  it  is  infiltrated 
with  smaU  round  nucleus- like  bodies,  -^^-^  to  -^-^  inch  in  diameter,  which 
are  aggregated  densely  in  the  neighbourhood  of  the  vessels.  They  are 
scattered  among  abundant  delicate  fibres  of  connective  tissue,  which 
compose  the  chief  bidk  of  the  swelling,  and  course  in  various  dii'ections. 
N\imeroiis  small  vessels  exist  thi'oughout  its  substance,  and  many  of  the 
connective-tissue  fibres  are  arranged  concentrically  around  these.  Others 
are  distinguishable  only  by  their  dii'ection  and  wavy  character  from  the 
nerve  fibres,  which  may  be  traced  uninterruptedly  through  the  swelling. 

The  retina  on  each  side  is  pushed  away  from  its  normal  place  of  com- 
mencement, being  -gJoth  of  an  inch  on  each  side  from  the  edge  of  the 
choroidal  ring.  For  a  little  distance  it  is  greatly  thickened,  measuring 
^th  of  an  inch  in  thickness  at  its  commencement.  The  increased  thick- 
ness depends  chiefly  on  thickening  of  the  inner  and  outer  nuclear  layers, 
the  molecular  layers  being  much  narrowed.  The  nuclear  layers  present 
only  a  dense  aggregation  of  such  round  corpuscles  as  those  already 
described,  an,d  which  resemble  those  normally  constituting  these  layers. 
The  layer  of  nerve  fibres  is  also  thickened,  and  contains  similar  nuclei. 
The  retina  farther  outwards  gradually  assumes  perfectly  normal 
characters. 

The  optic  nerve  contains  many  similar  corpuscles,  some  aggregated 
along  the  vessels,  others  lying  between  the  bundles  of  nerve  fibres,  others 
scattered  through  these  bundles.  They  are  more  abundant  just  behind 
the  sclerotic  than  farther  back,  but  are  at  present  in  about  equal 
numbers  throughout  the  whole  length  of  optic  nerve  received  (Figs. 
6  and  7).  The  section  of  the  bundles  shows  a  granular  appearance,  the 
nerve  fibres  being  less  distinct  than  usual,  but  there  are  no  other  evidences 
of  degeneration.  The  amount  of  connective  tissue  between  the  bundles 
is  not  noticeably  increased.  That  in  the  inter-vaginal  space  is,  however, 
very  abundant,  the  trabeculte  being  numerous  and  thick.  There  was 
no  distension  of  the  sheath. 

Ei/e  iVo.  2.— The  appearances  of  tliis  disc,  retina,  and  optic  nerve 
are  essentially  similar,  except  that  the  amount  of  swelling  is  rather 
less.  The  height  of  swelling  above  the  level  of  the  choroidal 
i"ing  is  3\yth  of  an  incli  on  the  side  on  which  the  swelling  is  greatest, 
and  rather  less  on  the  opposite  side.    The  commencement  of  the 
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retina  is  not  displaced  outwards  so  far  as  in  the  other  eye.  There  is  the 
same  inflltration  of  the  new  connective-tissue  and  of  the  nerve-fibre  layer 
with  minute  nuclei. 

Eemaeks. — The  case  is  of  great  interest  as  a  demonstration  of  the 
occurrence  of  optic  neuritis  in  association  with  histological  changes  in 
the  brain  (chronic  cerebritis  ?)  very  similar  to  those  found  in  the  trunks 
of  the  optic  nerve,  and  which,  in  the  latter,  must  be  regarded  as  evidence 
of  a  "  descending  neuritis."  The  appearances  during  life  were  pronounced 
by  a  skilled  ophthalmic  surgeon  (Mr.  Coiiper),  to  be  those  of  the  "choked 
disc."  The  anatomical  condition  shows  that  the  "choking"  occurred 
in  the  substance  of  the  inflamed  papilla. 

Case  28. — Lead  poisoning  j  mental  disturbance  j  double  optic  neuritis  ; 
recover^/.*    (PI,  VII.  Fig.  6.) 

J.  S.,  male,  aged  forty-five,  employed  occasionally  in  lead  works 
for  four  years,  but  often  not  more  than  three  days  in  a  month.  Three 
weeks  before  admission  got  regular  daily  employment  at  the  works. 
Three  months  before  admission  had  an  attack  of  lead  coUc,  during 
which  he  became  "  light-headed."  He  was  ill  seven  weeks  with  the 
attack,  and  it  left  him  very  drowsy,  so  that  he  would  fall  asleep  at  his 
meals,  when  he  came  home  at  night,  and  sleep  the  whole  evening  and 
night.  He  went  through  his  work  mechanically ;  seemed  quite  an 
altered  man  after  the  attack.  "  Had  not  drunk  a  drop"  for  months, 
owing  to  his  having  a  stricture.  Three  weeks  before  admission  he 
commenced  regular  work,  and  continued  at  it  until  February  14,  when 
he  stayed  at  home  on  account  of  pain  in  the  back  ;  he  had  no  vomiting 
or  constipation.  He  went  to  work  next  daj'^,  but  came  home  in  the 
evening  very  ill.  He  had  been  vomiting  all  day,  and  the  pain  was  so  bad 
that  he  could  not  keep  in  any  one  position  for  more  than  a  few  minutes. 
On  the  following  day,  February  16,  1878,  whilst  at  a  chemist's,  he  was 
seized  with  a  fit,  and  was  brought  home  in  a  cab,  quite  unconscious  of 
liis  surroimdings,  and  talking  incoherently.  He  was  brought  to  the 
London  Hospital  the  same  day,  and  had  a  fit  (according  to  account 
furnished,  chiefly  right-sided)  on  his  way  to  the  hospital. 

On  admission,  he  was  semi-collapsed,  and  quite  imconscious ;  he 
vomited  frequently.  He  rallied  after  some  hours  and  then  talked 
incoherently.  He  was  an  anajmic,  slightly  wasted,  but  well-built 
man.  His  gums  were  wevy  anaemic,  and  there  was  a  well-marked 
blue  line  at  their  junction  with  the  teeth.  No  disease  in  thorax  or 
abdomen.    Urine  coutaiaed  no  albumen. 

He  had  another  fit  the  day  following  his  admission,  and  again  on  the 
25th  and  28th.  That  of  the  25th,  watched  by  Dr.  K'ewton,  the 
assistant,  was  bilateral.  His  men,tal  state  was  most  peculiar.  He 
was  drowsy  and  indifferent  usually,  but  when  roused  up  would  reply  to 


*  In  the  London  Hospital  under  the  care  of  Dr,  Stephen  Mackenzie,  whom 
I  have  to  thank  for  permission  to  see  the  case,  and  for  the  notes. 
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questions.  He  did  not  in  the  least  know  where  he  was.  As  I  noted  at 
the  time,  "  his  mental  condition  is  like  that  of  the  jolly  kind  produced 
hy  alcohol.  He  is  quite  good  tempered,  and  whilst  he  has  most  in- 
distinct ideas  as  to  where  he  is  and  about  things  in  general,  some  of  his 
replies  have  a  repartee-like  smartness." 

Six  days  after  admission  an  ophthalmoscopic  examination  was  for  the 
first  time  obtained,  and  then  with  difficulty.  The  discs  were  swollen, 
and  had  a  translucent  appearance  as  though  oedematous ;  the  margins 
were  lost,  and  the  surroiinding  retina  infiltrated.  No  hfemorrhages 
were  then  seen.  On  the  25th  the  exudation  into,  and  swelling  of,  the 
discs  were  greater,  and  a  few  hfemorrhages  were  seen  at  the  margin  of 
the  discs.  The  arteries  were  now  noted  to  be  rather  small,  and  the 
veins  enlarged  and  tortuous.  From  this  time  till  about  the  middle  of 
April  the  discs  remained  much  swollen  and  had  a  halo  of  flame-shaped 
haemorrhages  around  the  margins  (PL  VII.  Fig.  6).  The  haamorrhages 
in  many  cases  were  immediately  tipon  or  surrounding  small  vessels. 

His  vision,  owing  to  his  mental  state,  could  not  b?  accurately  tested, 
but  it  was  considerably  impaired,  and  he  seemed  to  have  visual  illusions. 

Under  the  infiixence  of  iodide  of  potassium  all  his  symptoms  gradiially 
passed  off.  He  eventiially  completely  regained  Ms  mental  faculties,  his 
sight  improved,  the  haemorrhages  disappeared  from  his  fundi  oculorum, 
and  the  swelling  of  discs  and  retinse  greatlj'^  subsided,  so  that  the 
margins  of  the  discs  could  be  seen,  and  the  course  of  the  vessels  could 
be  much  more  clearly  traced. 

I  sent  him  to  a  convalescent  institution  for  a  month,  and  at  the  end 
of  that  time  (May  31)  he  returned  to  show  himself.  I  then  noted — 
"  No  haemorrhages  visible  in  retinae :  swelling  of  discs  quite  subsided." 

His  iirine  was  examined  many  times.  The  specific  gravity  varied 
from  1020  to  1025  :  the  daily  excretion  of  urea  was  natural.  Albumen 
was  never  present. 

Case  29. — Intense  neiiro-retinitts  [idiopathic?)  in  chlorosis;  recovery 
with  dainaf/e  to  retina  sinitdatinc/  albumitiwic  retinitis,  (PI.  VIII. 
Figs.  1  &  2.) 

Elizabeth  B.,  aged  eighteen,  a  pale,  chlorotic  looking  girl.  Family 
history  irrelevant.  No  evidence  of  syphilis.  For  many  years  subject  to 
headaches ;  health  otherwise  good.  For  three  months  (since  amental  shock) 
occasional  giddiness  and  morning  sickness.  On  June  30,  1876,  and  for  the 
next  three  days  had  constant  nausea  and  frequent  vomiting.  Admitted 
into  University  College  Hospital  July  3.  Before  admission  fundus  oculi 
had  been  examined  by  Mr.  Tweedy  (who  had  been  treating  her  for  some 
defective  accommodation)  and  found  normal.  Urine  free  from  albumen. 
The  sickness  ceased  in  a  day  or  two,  but  there  was  some  faintness  and 
giddiness.  These  lessened  on  rest,  and  the  gastric  symptoms  disappeared. 
On  Jidy  14  she  Avas  discharged  apparently  well.  On  July  IS  she  applied 
again  to  Mr.  Tweedy  on  account  of  considerable  failure  of  sight,  and  he 
found  intense  optic  neuritis.     She  was  readmitted  on  July  21  under - 
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my  care.  Each  disc  was  concealed  (as  in  PI.  VIII.  1)  by  a  large  pale 
swelling  extending-  more  than  half  way  to  the  macula lutea,  mottled  witli 
white  and  pink  areas  ;  a  little  redder  where  the  vessels  converged  than 
elsewhere.  The  edge  of  the  swelling  steep.  The  veins  were  partly  con- 
cealed in  the  sui-f  ace  of  the  swelling,  but  enormously  distended.  Several 
haemorrhages  in  its  margins.  The  right  disc  was  concealed  by  a  swelling 
of  similar  characters  but  of  still  larger  dimensions,  especially  on  the 
outer  side,  where  it  ended  suddenly  and  steeply.  Siirface  pinkish  grey, 
mottled  with  whitish  areas  and  smaU  extravasations.  Near  its  temporal 
margin,  adjacent  to  the  yellow  spot,  were  many  white  flecks,  resembling 
closely  those  found  in  albuminuric  retinitis.  V.,  R.  No.  19  Jager;  field 
limited  peripherally,  especially  upwards  and  inwards  ;  loss  of  all  colour 
vision  except  for  red.  L.  No.  15  Jager  ;  loss  of  colour  vision  for  yellow 
only — the  others  recognized  at  once.  The  headache  was  severe ;  referred  to 
the  vertex  and  back  of  the  head.  No  vomiting.  No  motor  or  other  nervous 
symptoms.  Blood :  no  increase  of  pale  corpuscles.  Urine :  still  no 
albumen.  Iodide  of  potassium  was  given.  For  a  day  or  two  there  was 
a  slight  improvement  in  sight ;  ophthalmoscopic  signs  unchanged.  July 
26. — Vision,  E,.  ;  L.  (Snellen).  She  recovered  vision  for  blue 
and  green  with  the  right  eye,  that  for  yellow  remaining  lost. 

On  July  28  sight  became  much  worse.  R.  ;  aU  perception  of 
colour  lost.  Left  perception  of  green  lost  as  well  as  yellow. 
Mercury  was  added-  to  the  iodide.  Jvily  29. — V.,  R.  ;  L. 
July  30. — R.  -^(j- ;  Tj.  (Snellen) ;  condition  of  discs  unchanged,  but 
there  were  more  hemorrhages.  August  4. — Right  eye  ;  inflamed  area 
and  distension  of  veins  nearly  the  same.  Arteries  smaller ;  most 
were  mere  threads.  Here  and  there  the  retina  beyond  presented  a 
whitish  reflection  behind  the  vessels.  Towards  the  edge  of  the  swelling 
the  opacity  of  the  retina  looked  like  a  granular  cloud,  in  some  places 
striated.  The  sudden  ending  of  the  swelling  towards  the  macula 
continued,  and  beyond  it  the  white  flecks  were  larger  and  stellate  in 
arrangement.     Vision  qualitative  only,  R.  On  August  7  more 

extravasations  Avere  noted  and  greater  concealment  of  veins.  No  improve- 
ment having  taken  place  on  iodide  and  mercury,  in  xx.  doses  of  tincture 
of  perchloride  of  iron  were  substituted.  On  August  9  vision  had  improved ; 
Jj.  Y.  =  (Snellen),  and  yeUow,  red,  and  green  distinguished,  but  not 
blue.  On  August  11,  L.  V.  =  ^5  (Snellen),  and  blue  perceived  in 
addition  to  the  other  colours.  R.  still  qualitative  vision  only.  No  fresh 
hajmorrhages,  and  vessels  rather  more  distinct. 

From  this  date  there  was  little  change  till  August  21,  when  she 
complained  of  a  constant  light  before  her  eyes  and  momentary  attacks  of 
darkness,  and  as  these  passed  off  she  saw  colours — blue,  red,  green,  &c. 
Swelling  of  discs  rather  less,  and  in  the  right  eye  at  the  macula  lutea 
the  converging  lines  and  spots  more  distinct,  the  edge  of  the  swelling 
having  receded  to  a  group  of  hajmorrhages  midway  between  the  centre 
of  the  swelling  and  the  macula,  the  intervening  space  having  a  dark 
granular  look.  To  the  nasal  side  greyish  wliite  lines  and  areas  appeared. 
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considerably  beyond  the  original  Hmit  of  th.e  swelling,  and  especially 
along  the  vessels  and  sometimes  concealing  them ;  soft-edged,  some 
flocciileut.  Similar  spots  and  areas  in  each  eye.  The  large  veins  on  the 
disc  daUy  becoming  more  distinct. 

On  August  29  still  further  subsidence  was  noted.  In  the  right  eye  the 
outline  of  the  disc  could  be  dimly  seen,  surrounded  by  a  greyish-white 
area,  ending,  in  some  places,  suddenly,  in  others,  gradually,  and  from 
its  margin  whitish  areas  extended  along  the  retina,  especially  upwards 
and  inwards.  The  perimaciilar  spots  persisted ;  veins  not  more  than 
half  former  size ;  arteries  still  small,  but  larger  than  before.  Vision 
qualitative.  Rather  more  swelling  in  left  eye  than  in  right,  but  disc 
visible.  Beyond  the  steep  outer  edge  was  a  little  choroidal  atroplij^ 
Attacks  of  darkness  less  frequent,  and  no  chi'omatopsy.  The  headache 
continued,  and  there  was  some  deafness  in  the  right  side.  Urine  and 
temperature  always  normal.  The  ii-on  was  continued  until  she  left  the 
hospital,  in  the  beginniag  of  September  ;  V.  L. 

September  15. — Much  frontal  headache  continues,  more  on  the  right 
side  than  on  the  left.  Hearing :  R.  |,  L.  normal.  Right  eye  (PI.  VIII.  2) : 
outKne  of  disc  soft ;  nowhere  any  indication  of  sclerotic  ring  ;  still  slight 
prominence  ;  arteries  and  veins  both  small ;  an  artery  passing  upwards, 
still  a  mere  thread ;  around  the  disc  the  retina  has  a  grey  tint,  and 
several  veins  are  lost  to  view  for  a  short  distance  ;  the  scattered  pale 
areas  and  perimacular  flecks  continue,  and  above  this  group  are  many 
other  spots,  somewhat  soft  and  apparently  behind  the  vessels  ;  vision  0. 
Left  fundus  similar  in  chief  features ;  V.  y^g-  Jager,  considerable  con- 
centric limitation  of  field. 

October  10. — -Headache  continues ;  some  superficial  tenderness  at  the 
back  of  the  head ;  no  sickness.    Vision  :  Left,  same  ;  all  colours  recog- 
nized except  green.    Retinal  changes  less.   Right  optic  disc  clear,  but 
edges  still  not  sharp;  disc  duU- white,  with  "  filled-in  "  look  and  dis- 
tinctly prominent.    Vessels  same  as  in  last  note  ;  greyish  granular  look 
around  the  disc,  most  marked  on  outer  side,  where  the  appearance  is  of 
a  stippling  of  white  and  red.    Vessels  in  this  part  all  accompanied  by 
whitish  lines.    Further  out  the  white  spots  are  less  numerous,  but  still 
very  distinct  in  all  directions.    Some  pale  lines  ramify,  as  if  marking 
the  position  of  large  choroidal  vessels.    The  group  of  rods  and  spots 
radiating  from  the  maciila  lutea  is  still  very  conspicuous.  Qualitative 
perception  of  light  in  a  small  part  of  outer  half  of  field.    Left  eye  : 
appearance  similar ;  the  ramifying  pale  lines  even  more  distinct  than  in 
the  other  eye.  V.  same  ;  aU  colours  recognized  except  green.  October  25. 
— More  pain  in  head  (severe  catarrh).    Discs  clear,  even  sharper.  The 
irregular  white  patches  are  resolving  themselves  into  white  dots  and 
granules.  Sight  same.  November  14. — Less  headache  of  late.  Outlines  of 
discs  sharp,  but  "filled-in"  look  persists ;  appearances  otherwise  the  same. 

During  the  next  two  months  the  headache  continued,  and  there  was 
little  change  in  vision.  On  January  8,  1876,  many  of  the  white  spots 
had  disappeared,  but  the  larger  remained,  and  those  around  the  macula 
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had  undergone  little  change  ;  the  vessels  still  very  small,  and  dis- 
tinctly smaller  in  the  right  eye  than  in  the  left.  On  February  20  the 
discs  were  noted  to  be  becoming  grey — the  sclerotic  ring  could  just  be 
seen ;  the  white  spots  still  visible,  and  the  vessels  near  the  disc  were 
still  accompanied  by  white  lines.  April  10. — Less  pain  in' head. 
Right  eye,  no  improvement  in  sight;  left,  No.  18  .lager.  Right  disc 
greyer  than  left ;  white  spots  much  less  numerous,  chiefly  about  the 
macula. 

Throughout  the  summer  the  pain  in  the  head  continued.  No  objective 
nervous  symptom  presented  itself  ;  vision  remained  just  the  same.  Slight 
divergent  strabismus  came  on,  apparently  due  to  the  blindness  of  the 
right  eye  ;  no  paralysis  of  movement.  On  December  21  the  edges  of  the 
right  disc  were  a  little  uneven,  with  some  irregular  pigmentation.  The 
white  spots  around  the  macula  had  disappeared,  btit  there  were  two  white 
lines  between  it  and  the  disc,  parallel  to  the  edge  of  the  disc.  The  left 
disc  was  less  white  and  presented  no  pigment.  Vision,  R.  0.  ;  left,  No. 
19  Jager.  The  patient  was  seen  again  at  intervals  during  the  next  six 
months,  but  presented  no  change.  At  no  time  was  there  any  definite 
symptom  of  central  nervous  disease,  and  at  no  time  the  faintest  trace  of 
albumen  in  the  urine. 

Remarks. — This  case  must  be  called  neuro-retinitis,  but  the  retinal 
att'ection  was  secondary  to  that  of  the  papilla.  There  was  no  general 
retinitis.  The  entire  absence  of  anj'  symptoms  of  brain  disease  seems 
in  such  a  case,  observed  during  so  long  a  time,  to  afPord  grounds  for 
excluding  its  existence,  especially  when  the  degree  and  rapidity  of  the 
intra-ocular  changes  are  taken  into  consideration.  The  latter  differed 
from  the  neuritis  of  intra-cranial  disease  in  its  degree,  in  the  wide 
extent  of  parenchymatous  retinal  changes,  and  also  in  its  extremely 
rapid,  almost  foiidroyant,  course. 

No  evidence  to  justify  an  association  with  syphilis  could  be  obtained, 
and  the  failure  of  anti- syphilitic  treatment  was  conspicuous.  The  case 
must  apparently  be  regarded  as  one  of  idiopathic  neuro-retinitis 
occurring  in  a  chlorotic  girl.  It  is  interesting  in  a  medical  aspect 
chiefly  in  the  contrast  which  it  presents  to  the  characters  of  neuritis 
from  intra-cranial  disease.  The  nearest  approach  to  it  which  I  have 
seen  from  cerebral  affection  is  the  condition  shown  in  PL  VI.  Fig.  1,  but 
the  lateral  extent  of  the  neuritis,  and  the  amount  of  parenchymatous 
retinal  change,  are  far  less.  The  case  is  also  of  great  interest  on  account  of 
the  resemblance  of  the  results  of  the  retinal  change  to  the  aspect  of 
the  fundus  in  albuminuric  retinitis.  The  white  spots  often  seen  in  the 
adjacent  retina  in  subsiding  neuritis,  such  as  are  shown  in  PI.  VI. 
Fig.  3,  and  which  sometimes  puzzle  the  observer,  are  here  grouped  just 
as  in  the  nephritic  form,  while  the  diffuse  change  increased  the  re- 
semblance. The  distinctions  depend  on  the  granular  aspect  of  the 
diffuse  pallor,  on  the  absence  of  hremorrhages  such  as  are  so  common  in 
the  renal  change,  and  especially  on  the  distinct  evidence  the  disc 
presents  of  a  recent  intense  inflammation. 
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Case  30. — Siuklan  cerebral  lesion  causiiuj  left  hemiijlegia,  and 
persistent  loss  of  sight  of  the  left  eye,  and  of  the  left  half  of  the  right 
field.*    (PI.  II.  Fig.  5.) 

Heh-ry  C.  B.,  aged  fourteen,  at  eight  years  old  fell  off  a  wall  and 
fractured  his  skull.  The  accident  was  followed  by  delirium,  but  no 
convulsions.  Thi-ee  months  afterwards,  at  St.  Bartholomew's  Hospital, 
a  piece  of  depressed  bone  was  raised  by  SLr  James  Paget.  (There  is  now 
a  soft  depression  in  the  iipper  part  of  the  right  side  of  the  frontal  bone, 
close  to  the  coronal  suture,  an  inch  in  diameter.)  He  retui-ned  home 
apparently  well,  but  suddenly,  a  year  after  the  accident,  he  had  a  fit 
after  which  the  left  side  became  paralysed  and  the  left  eye  blind.  The 
fits  recurred  frequently,  and  have  continued  ever  since. 

State  on  admission. — An  intelligent  but  mischievous  boy.  The  left 
leg  is  not  strong,  but  he  can  walk  well.  The  left  arm  is  much  weaker 
than  the  leg.  It  can  be  moved  freely  but  with  little  power.  The  limb 
is  much  thinner  than  the  other.  When  his  attention  is  not  directed  to 
it,  the  hand  is  still ;  hanging  by  his  side.  When  any  attempt  is  made 
to  move  it,  or  even  his  attention  dii'ected  to  it,  involimtary  spasm  comes 
on  in  it,  the  wi'ist  being  over-extended,  the  fingers  flexed  at  the 
metacarpo-phalangeal,  extended  at  the  other  joints  (interosseal  position), 
and  the  thumb  being  pressed  against  the  fii'st  finger.  Occasionally, 
even  when  in  spasm,  the  distal  joints  of  the  fingers  are  flexed.  There 
is  no  rigidity  of  the  arm,  and  no  weakness  of  the  face  or  tongue. 

Eyes. — Left  pupil  dilated  ;  reacting  very  slightly  to  light.  Very 
slight  perception  of  Hght.  Optic  disc,  greyish  atrophy  with  normal 
vessels,  having  the  appearance  of  simple  atrophy  (see  PI.  II.  Fig. 
5,  and  description).  Right  eye  :  loss  of  left  haK  of  field  of  vision, 
as  in  the  diagram  (Fig.  13,  p.  59) ;  disc  pale  ;  only  the  inner  segment 
reddish,  the  outer  being  pale,  but  not  nearly  so  grey  as  the  other  eye. 
No  appai'ent  "filling  up"  of  the  disc.  Choroid  a  little  disturbed  near 
the  edge. 

E-EMAUKs. — The  interest  in  this  case  arises  from  the  cii-cumstance 
that  a  sudden  cerebral  lesion  caused  the  left  hemiplegia  and  the 
peculiar  affection  of  vision.  There  was  no  appearance  of  previous 
neuritis,  and  the  suddenness  of  the  loss  of  sight  (synchi'onous  with  the 
paralj^sis)  and  the  hemiopic  defect  in  the  right  eye,  both  point  to  the 
probable  cause  being  cerebral  lesion.  The  only  theory  on  which  the 
affection  of  sight  can  be  explained  is  that  of  Charcot,  which  supposes 
the  hemi- decussation  in  the  chiasma  to  be  supplemented  by  another 
farther  back,  so  that  each  eye  becomes  represented  in  the  op])osite  hemi- 
sphere, although  only  half  of  each  eye  is  represented  in  each  optic  tract. 
Charcot's  theory  is  still  a  hj'pothesis  only,  but  it  is  noteworthy  that  on 
this  theory  a  lesion  about  the  right  corpora  geniculata,  so  extensiA'e  as 
to  destroy  the  fibres  which  come  fiom  the  right  optic  tract  (and  the 
right  halves  of  each  retina=left  halves  of  the  fields)  and  also  to 
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destroy  the  decussating  fibres  supposed  to  come  by  the  corpora  quad- 
rigemina  from  the  left  optic  tract,  would  give  precisely  the  condition 
present  in  this  case,  the  only  optic  fibres  undestroyed  being  those  from 
the  inner  half  of  the  right  retina  (outer  half  of  field)  whicli  pass  by 
the  left  optic  tract  to  the  left  hemisphere.  It  is  almost  impossible  to 
conceive  that  the  affection  of  sight  could  have  resulted  fi-om  damage  to 
the  chiasma,  since  a  lesion  there,  which  destroyed  all  the  fibres  of  the 
left  optic  nerve  and  damaged  one  half  of  the  right,  would  affect  the 
inner  half  of  the  nerve  and  therefore  the  nasal  half  of  the  retina  and 
the  temporal  half  of  the  field,  i.e.,  that  half  which  in  the  patient  was 
unaffected.  Moreover,  damage  in  such  a  situation  Avould  not  explain 
the  cerebral  s5'mptom.  A  lesion  so  placed  as  to  explain  these  (probably 
involving,  or  beneath,  the  lower  part  of  the  parietal  lobe  and  angular 
gyrus)  could  hardly  be  the  direct  effect  of  the  injury  which  occurred 
some  time  previouslj',  but  must  have  resiilted  from  some  secondary 
changes  set  up  by  the  accident.    (Compare  Case  4.) 

Case  31. — Right  facial  paralysis;  aftertoards  iMralysis  of  the  left 
optic  and  motor  nerves  of  orhitj  slow  grey  atrojihy  of  left  optic  disc. 
(PI.  II.  Fig.  3.) 

Harriet  S.  ,  married,  aged  fifty-nine,  came  under  my  care  at  the  National 
Hospital  for  Paralysis  and  Epilepsy,  in  March,  1874,  for  facial  palsy. 
There  was  no  familj^  history  of  neuroses  or  personal  history  of  syjihilis, 
except  that  one  child  had  been  born  dead  at  the  full  time  without  any 
known  cause  for  its  death.  She  suffered  much  from  rheumatism, 
apparently  due  to  living  in  a  damp  localitj^ — not,  as  afterwards  appeared, 
capable  of  being  improved  bj^  anti-sj'philitic  remedies.  Much  neiu-algia 
in  right  side  of  face  for  thi-ee  winters.  The  facial  paralysis  came  on 
after  exposure  to  a  draught.  It  had  the  ordinarj'  characters  of  rheumatic 
facial  paralysis  from  pressure  on  the  nerve,  severe  in  degree,  with  degene- 
rative reaction  in  nerve  and  muscle. 

A  year  and  a  half  later,  after  exposure  to  cold,  she  suddenly  had  severe 
pain  about  the  left  frontal  and  temporal  region,  followed,  in  a  few  days,  by 
loss  of  siglit  of  the  left  eye,  and  complete  paralysis  of  all  the  muscles  of 
the  left  orbit ;  ptosis,  immovable  eye,  and  moderately  dilated  pupil.  She 
was  admitted  into  the  hospital  and  treated  by  blistering,  iodide  of 
potassium,  and  sulphide  of  potassium.  The  power  over  the  orbital 
muscles  gradually  returned,  but  in  spite  of  all  treatment,  not  even 
perception  of  light  was  regained  in  the  eye.  The  optic  disc  was  at  fii'st 
well  coloured  and  similar  to  the  other,  both  being  much  more  deeply 
tinted  than  the  average.  The  disc  was  frequently  examined  but  never 
presented  any  trace  of  infiammation.  Three  mouths  later,  July,  1875,  the 
right  disc  had  a  deep  central  cup  in  wliich,  however,  the  lamina  cribrosa 
could  not  be  seen.  The  outline  Avas  normal,  sliarp,  with  a  very  distinct 
sclerotic  ring,  the  surface  fully  tinted,  the  veins  rather  large,  but  the 
arteries  of  moderate  size.  Vision :  presbyopia ;  reads  o\  Snellen  with 
convex  glasses  (-(-  12).    The  left  disc  was  still  red,  but  a  little  greyer 
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than  the  right,  with  a  large  central  ciip,  at  the  bottom  of  which  the 
lamina  cribrosa  was  distinct.  The  veins  and  arteries  were  the  same  size 
as  the  other  eye.  In  August  this  disc  had  become  considerably  greyer 
than  the  other,  the  cup  deep,  hut  the  vessels  presented  little  change.  In 
the  following  October  she  was  much  troubled  with  neuralgia  in  the  left 
temple.  The  ocular  movements  remained  uniform.  The  sight  and 
appearance  of  the  right  eye  were  the  same.  In  the  left  eye  the  reddish- 
grey  of  the  disc  was  replaced  by  a  bluish-grey  tint.  The  sclerotic  ring 
was  rather  more  distinct  than  in  the  other  eye,  the  arteries  very  slightly 
smaller  ;  the  veins  of  normal  size. 

In  1876  she  had  much  general  rheumatic  pain  and  also  swelling  of 
some  of  the  joints.  In  August  both  optic  discs  had  the  same  appearance 
as  above  described ;  in  the  left  the  grey  tint  of  the  outer  portion  of  the 
disc  had  a  granular  look  and  passed  gradually  at  the  slope  of  the  cup, 
into  the  grey  mottling  of  the  lamina  cribrosa  (PI.  II.  Fig.  3).  Through- 
out the  following  winter  there  was  still  much  neuralgia.  In  May, 
1876,  the  left  eye  commonly  diverged  a  little  from  the  other,  although 
its  movements  were  normal.  The  optic  disc  was  in  precisely  the  same 
condition.  The  slightest  possible  quantitative  perception  of  light  had  been 
regained.  The  only  fresh  symptom  was  an  occasional  attack  of  cramp  in 
the  right  side  of  the  neck  and  right  side  of  the  tongue.  She  was  again 
seen  in  February,  1877,  but  her  state  was  unchanged  except  for  some 
rheumatic  thickening  in  the  metacarpal  joints  of  the  left  hand. 

Remaeks.  — The  paralysis  of  several  cranial  nerves  is  rare,  except  as 
the  result  of  syphilis,  but  is  sometimes  due  to  "  rheumatic  "  inflammation. 
Here  the  evidence  of  syphilis  was  not  strong  and  specific  treatment  had 
no  effect  on  the  paralysis  of  the  optic  nerve.  On  the  other  hand,  the 
evidences  of  rheumatism  were  very  marked  and  persistent,  and  suggested 
simple  and  not  syphilitic  rheumatism.  But  whatever  may  have  been 
the  pathological  nature  of  its  cause,  the  loss  of  sight  of  the  left  eye  was 
almost  certainly  due  to  a  lesion  at  the  back  of  the  orbit,  involving  all  the 
motor  nerves  of  the  orbit  and  the  optic  nerve,  diminishing,  and  allowing 
the  motor  nerves  to  recover,  while  the  optic  nerve  remained  permanently 
damaged,  either  because  its  fibres  were  less  capable  of  recovering  from  a 
given  damage,  or  because  the  constriction  of  the  nerve  at  the  optic 
foramen  by  the  bony  ring,  rendered  the  damage  to  it  from  a  rheumatic 
swelling  around  it  more  considerable,  just  as  the  facial  nerve  so  often 
suffers  gravely  because  its  narrow  canal  exposes  it  to  dangerous  pressure 
from  slight  perineural  effusion. 

The  course  of  the  affection  shows  that  the  nerve  may  undergo  atrophy, 
from  a  post-ocular  pressure,  slowly,  without  any  trace  of  nemitis,  and 
that  the  aspect  of  such  atrophy  may  be  indistinguishable  from  that  of 
spinal  disease.  The  extremely  grey  tint  is  perhaps  to  be  associated  with 
the  considerable  vascularity  of  the  disc  which  was  the  normal  condition 
in  this  patient. 
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Case  32. — Orey  atrophy  of  7'iyht  optic  nerve  after  a  fall  on  right  side 
of  head  J  unusual  affection  of  colour  vision. 

Mr.  C,  a  fanner,  aged  forty-six,  eight  months  before  being  seen, 
had  a  lieavy  fall  when  riding  at  a  gate,  was  stunned  for  some  hours,  and 
then  had  great  pain  in  the  head.  His  face  became  swollen,  and  when  the 
swelling  subsided  he  found  that  he  could  not  see  with  the  right  eye. 
He  had  great  pain  in  the  right  shoulder,  and  when  this  subsided 
he  found  that  he  could  not  move  the  right  arm.  When  seen  he  had 
evidentlj^  injured  the  circumflex  nerves  ;  the  deltoid,  supra- spinatus,  and 
infra-spinatus,  being  powerless  and  wasted,  without  a  trace  of  faradaic 
or  voltaic  ii'ritability.  The  left  optic  disc  was  normal,  but  full- coloured. 
Vision  normal.  Right  optic  disc  grey,  Avith  a  faint  red  tint ;  exca- 
vation deep ;  lamina  cribrosa  conspicuous ;  edge  not  qiiite  regular, 
with  a  little  pigmentation ;  outer  half  of  disc  much  paler  than 
inner  half.  Vessels  small ;  veins  not  more  than  two-thirds  the  size 
of  those  of  the  other  eye,  but  arteries  still  smaller,  only  half  the 
size  of  the  narrowed  veins.  V.  -J^  ;  no  coloiu's  recognized,  except 
green  indistinctly.  Field,  defect  below,  but  not  much  limitation  in 
other  dii'ections.  During  the  summer,  vision  improved  to  Six 
months  later  there  was  a  slight  trace  of  reaction  to  be  obtained  in 
the  paralysed  muscles  (voltaism  having  been  regularly  applied).  A 
year  and  a  half  after  the  accident,  vision  of  left  eye  had  improved 
to  i  ;  green  and  brown  instantly  recognized  ;  blue  (every  shade)  always 
called  green  (though  recognized  instantly  with  left  eye) ;  red  recognized 
in  large  objects,  not  in  small.  Ophthalmoscopic  appearances  unchanged, 
except  that  the  red  tint  is  scarcely  visible,  only  the  grey  being  present. 
Six  months  later,  optic  disc  same,  but  vision=|-  occasionally — "in 
flashes  and  gone  again." 

Remarks. — The  loss  of  sight  was  clearly  the  result  of  injury  to  the 
optic  nerve,  whether  direct  or  by  orbital  inflammation  there  was  no 
evidence  to  show.  The  narrowing  of  vessels  without  signs  of  inflam- 
mation in  the  disc  suggests  retro-ocular  neiu'itis.  The  foiTU  of  affec- 
tion of  coloiu'-^dsion  is  another  instance  of  the  irregularity  of  the 
loss  wliich  occurs  in  inflammatory  affections  in  comparison  with  that 
which  accompanies  primary  atrophy. 

Case  33. — Atrophy  of  optic  nerves  in  early  staye  of  locomotor  ataxy. 

James  C,  aged  forty-three,  a  gasfitter,  admitted  into  the  ophthal- 
mic ward  in  University  College  Hospital,  by  Mr.  Wharton  Jones,  who 
afterwards  kindly  transf ei-red  him  to  ray  care.  Family  history  of  epUepsy. 
At  seventeen  years  of  age  a  slight  venereal  sore,  not  followed  by 
constitiitional  symptoms.  A  year  before  admission,  patient's  sight  began 
to  fail  rapidly.  In  about  six  months  he  had  become  quite  blind,  and 
on  admission  he  could  not  perceive  liglit  in  either  ej^e.  On  examination 
grey  atrophy  of  both  optic  discs  was  found,  the  vessels  being  of  good 
size,  tlie  disc  liollow,  its  surface  mottled  vdth  grey.  No  nervous 
symptoms  Avcre  obtrusive  ;  the  patient  walked  about  the  wards  without 
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more  difficiilty  than  a  blind  person  usually  manifests.  But  closer 
questioning  and  examination  revealed  very  distinct  ataxic  symptoms. 
He  had  slight  paralysis  of  the  left  thii-d  nerve ;  the  eyelid  was  lower 
than  the  right,  and  the  internal  rectus  was  weak.  There  was  also  slight 
weakness  of  the  right  superior  rectus.  In  walldng,  he  raised  the  feet  a 
little  higher,  and  brought  them  down  a  little  more  suddenly  than  natiu-al. 
Sensation  to  touch  and  pain  were  normal  in  degree,  but  sensation  of  heat 
was  distinctly  interfered  with  ;  he  thought  that  hot  bottles  were  cold  and 
cold  bottles  applied  to  the  feet  were  hot.  He  had  occasional  "tearing  " 
pain  in  his  legs,  coming  on  suddenly,  lasting  a  minute  or  two,  and 
maldng  him  feel  as  though  he  could  not  stand,  and  these  pains  had  been 
felt  occasionally  for  five  years.  He  also  had  occasional  sudden,  brief, 
sensations  of  coldness  and  weight  on  the  legs.  Sexual  power  and  desii-e 
lessened  and  disappeared  a  little  before  the  commencement  of  the  ocular 
ti'ouble.    (The  state  of  his  patellar  tendon  reflex  was  not  noted.) 

Remarks. — His  condition  was  clearly  that  of  the  early  stage  of  loco- 
niotor  ataxy  with  early  and  disproportionate  affection  of  the  optic  nerves. 

Case  34. — JRejieated  transient  attacks  of  amhli/opia,  folloiced  bi/  ojjtic 
nerve  atro2)hy ;  weahiiess  in  legs  of  similar  mode  of  onset  {lateral 
sclerosis  ?) 

Thojias  a.,  aged  forty-five,  married.  No  distinct  history  of  syphilis, 
but  at  31  he  had  a  sore  on  the  penis,  followed  hy  a  suppurating  bubo. 
At  36  the  sight  of  the  right  eye  failed,  but  recovered  under  treatment,  at 
Moorfields.  Two  years  later  it  failed  again  and  recovered  a  second  time, 
so  that  he  could  read  the  smallest  print  with  it.  A  year  and  a  half  ago 
(aged  43),  it  again  failed,  and  did  not  subsequently  improve  :  soon  after- 
wards the  sight  of  the  left  eye  became  impau-ed,  in  consequence,  he 
maintained,  of  the  instillation  of  atropine.  At  41  the  left  leg  gradually 
became  weak,  and  recovered  after  a  few  months.  At  42  the  right  leg 
became  "shaky"  and  then  improved.  The  weakness  retiu'ned,  ,a  year 
later,  at  43,  and  again,  a  year  ago,  at  44.  During  the  last  nine 
months  both  legs  had  been  getting  weak. 

^Vhen  seen,  in  November,  1876  (having  been  formerly  under  my  care 
and  sent  back  to  me  by  Mr.  Nettleship),  the  arms  were  strong,  but  the 
grasp  a  little  shaky.  He  could  walk,  but  not  far.  Resistance  to  passive 
movements  of  the  legs  fairly  strong.  Some  difficulty  in  co-ordinating 
movements — unable  to  stand  with  feet  close  together.  Closure  of  eyes 
made  a  little,  but  not  much,  difference.  No  defective  sensation  to 
touch,  but  slight  defect  in  each  leg  to  pain.  Marked  excess  of  I'eflex 
action  ;  tickling  or  pricking  either  sole  causes  an  attack  of  clonic  spasm 
in  the  leg — about  half  a  dozen  jerks.  Knee-reflex  excessive  in  each  leg  ; 
ankle-clonus  can  be  obtained,  but  is  brief,  soon  ceasing.  No  defective 
power  over  sphincters.  Iodide  of  potassium  and  calabar  bean  were  given, 
and  two  months  later  he  could  stand  with  the  feet  close  together,  and 
eyes  shut.    Sight  and  optic  discs  about  the  same. 

llEMAKKs.— The  symptoms  Avere  those  of  "  lateral  sclerosis  "  of  the 
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cord,  with  a  slight  degree  of  posterior  sclerosis.  The  occurrence  of 
atrophy  of  the  optic  nerves  in  association  ynth  lateral  sclerosis,  is  rare. 
In  this  case  the  failure  of  sight  and  the  leg  weakness  corresponded, 
in  a  remarkable  manner,  in  their  mode  of  onset ;  several  attacks,  with 
recovery,  preceding  the  permanent  condition. 

Case  34a. — Disseminated  sclerosis  ;  atrophy  of  otitic  nerves.* 
Mama  R.,  aged  twenty,  general  servant.  Mother,  and  mother's 
father  and  sister  all  suffered  from  epilepsy.  The  patient  was  never  very  - 
bright  or  strong.  In  March,  1876,  catamenia  ceased,  and  it  was  noticed 
that  she  often  di-opped  objects,  and  staggered  occasionally,  and  that  her 
speech  was  thick.  She  complained  of  giddiness  ;  these  symptoms  were 
slight  at  first,  and  gradually  increased.  In  Januarj-,  1878,  she  was  an 
in-patient  at  the  National  Hospital  for  the  Paralysed  and  Epileptic,  %sdth 
weakness  in  the  legs,  unsteadiness  of  gait,  some  coarse  tremor  of  limbs 
on  movement,  and  some  mental  weakness.  These  rapidly  increased  for 
some  weeks,  and  then  lessened.  She  improved  very  much  in  May,  at  the 
country  branch  of  the  hospital,  at  Finchley.  From  June  to  December, 
1878,  she  steadilj'^  got  worse. 

Readmitted,  April  1,  1879  (under  the  care  of  Dr.  Radclifie).  A  dull, 
apathetic  girl,  taking  little  interest  in  things,  but  often  answering 
sharply.  Memory  and  intellect  generally  very  deficient ;  will  sit  over 
a  book  all  day  long  without  turning  a  page.  Nevertheless,  answers 
questions  accurately  and  -with  fail-  readiness.  No  delusions.  She 
generally  sits  with  head  bent  forward,  and  when  it  is  at  rest  it  is  per- 
fectly still.  If  she  moves  her  head  in  any  way,  as  long  as  the  muscular 
action  continues,  there  is  slight  irregular  shaking  of  the  head.  When 
she  opens  her  mouth,  there  is  tremor  of  the  lower  jaw,  and  the  masseters 
can  be  felt  vibrating.  The  tongue  is  protruded  with  a  slight  jerk,  and 
is  tremulous,  the  tremor  being  due  to  the  genio-glossus  and  to  the 
intrinsic  muscles.  When  looking  straight  before  her,  the  eyeballs  are 
still ;  if  she  looks  up  or  doMTi  there  is  slight  nystagmus,  and  if  she  looks 
to  right  or  left,  this  becomes  considerable.  Articulation  is  distinct,  but 
syllabic  and  jerking.  Her  arms  are  perfectly  still  when  at  rest,  but 
every  movement  is  accompanied  by  coarse  tremor,  not,  however,  suffi- 
cient to  prevent  her  from  slowly  feeding  hetself .  Power  deficient ; 
grasp,  II.  22  kilogrammes;  L.  24:  Icilogrammes.  Legs,  moderate 
power — can  just  stand  alone  ;  when  at  rest,  they  are  still ;  when  moved 
they  are  the  seat  of  jerking  tremor,  and  the  movements  are  irregular 
when  she  stands ;  the  jerking  tremor  involves  all  the  muscles  of  the 
legs  and  the  whole  body  jerks.  Knee  rellex  excessive ;  no  ankle- 
clonus. 

Sensation  in  liuibs  normal.  Special  senses  intact,  except  sight. 
Pupils  equal;  medium  size.  Both  ey(!s  sliglitly  myopic  (2-i5  dioptrics). 
Left  optic  disc,  outline  clear ;  temporal  half,  fairly  rosy  tint—perhaps 


*  Reported  by  Mr.  A.  E.  Broster. 
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a  little  paler  than  normal,  nasal  liaK  uniformly  grey.  Vision,  i  ;  colour 
vision,  normal.  Riglit  eye  :  disc  clear,  outline  a  little  irregular  ;  whole 
disc  grey,  no  rosy  tint  in  any  part ;  central  cup  large  and  deep  ;  vessels 
normal.    Vision,  Colours  recognized  accurately,  except  green, 

which  is  called  red  or  brown.  She  confuses  grey  with  green  in  Holmgren 
Test  1.,  but  matches  the  strongly  marked  greens  very  well.  But  when 
asked  what  colour  it  is,  she  calls  the  light  green  yeUow,  and  the  dark 
green  brown  or  red.  But  with  the  left  eye  she  at  once  names  the  greens 
quite  accui'ately. 

Case  35.  —  Acute  tuberculosis j  tubercles  of  choroid*  (PI.  XIII. 
Figs.  I,  2,  &  3). 

The  patient  was  a  girl,  aged  seven  years,  who  died  a  few  hom-s  after 
admission  into  the  Children's  Hospital.  The  child's  mother  and  mother's 
father  had  died  of  phthisis.  There  was  a  history  of  cough  for  some  years, 
and  of  fever,  delirium,  and  headache  for  a  fortnight,  without  diarrhoja. 
When  admitted  the  child  was  prostrate,  with  a  temperature  of  101°,  fiu-red 
tongue,  offensive  breath ;  no  abdominal  symptoms,  or  eruption ;  mucous  and 
sonorous  rales  throughout  the  limgs,  but  not  enough  to  aceoiint  for  the 
considerable  dyspnoea  which  was  present.  No  strabismus ;  very  active 
delirium,  getting  up  and  tearing  screen  with  mouth,  saying  she  saw  cats. 
Subsequently,  left-sided  convulsions  came  on  and  continued  until 
death.  The  urine  contained  a  trace  of  albumen,  and  gave  a  marked 
indican  reaction.  Ophthalmoscopic  examination  difficult :  discs  quite 
normal,  but  in  right  fundus,  internal  to  the  optic  nerve,  a  shining  white 
defined  patch  was  noted,  with  some  pigment  in  the  margin. 

At  the  autopsy  the  lungs  were  crammed  with  small  grey  tubercles, 
and  tubercles  were  abundant  in  liver,  spleen,  and  kidneys,  and  there  was 
one  tubercular  ulcer  in  the  intestine.  In  the  brain,  in  the  convexity, 
were  thi'ee  caseous  tubercles.  The  convolutions  were  not  flattened  ;  the 
veins  of  pia  mater  contained  a  medium  amount  of  blood ;  the  longitudinal 
sinujs  contained  no  blood,  and  was  not  compressed.  At  the  base  there 
were  tubercles  and  lymph  in  the  right  Sylvian  fissm-e  ;  slight  excess  of 
subarachnoid  fluid,  but  no  excess  in  the  ventricles.  No  lymph  or 
evidence  of  inflammation  about  the  optic  nerves  or  commissure  The 
choroid  of  each  eye  contained  near  the  centre  of  the  globe  several  round 
white  prominent  bodies ;  some  just  visible,  one  or  two  the  size  of  a  pin- 
head.    (See  PI.  XIII.  and  description). 

Case  S6.—Brif/hfs  disease y  epilepsy;  mental  derangement j  ojjtic 
neuritis,  with  conimencitiff  retinal  chu7i(/cs.-f    (PI.  IX.  Fig.  2.) 

William  H.,  aged  fifty-one,  a  plumber,  admitted  into  the  National 
Hospital  for  the  Paralysed  and  Epileptic,  under  my  care,  May  17,  1878, 


*  For  the  specimens  and  history  of  this  case  I  am  indebted  to  my  friend 
Dr.  Garlick. 

t  Reported  by  Mr.  A.  E.  Broster. 
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suffering  from  convulsive  attacks  of  six  months  duration.  His  father  had 
suifcred  from  chorea  and  fits.  He  had  never  had  lead  colic  or  wrist-drop, 
and  his  gums  presented  no  lead  line,  but  he  had  had  several  attacks  of 
gout  during  the  preceding  four  years.  Fourteen  years  before  he  had  had 
dropsyfor  six  months,  coming  on  without  apparent  cause,  and  not  recurring. 
His  urine  on  admission  had  a  specific  gravity  of  1012,  contained  one- 
half  albumen  and  very  granular  casts,  medium  and  large.  There  was  no 
cardiac  murmur,  but  evidence  of  considerable  hypertrophj'  and  dilatation 
of  the  left  ventricle.  Pulse  full  and  strong  and  incompressible ;  no 
sign  of  ura3mia. 

The  convulsive  attacks  had  occurred  at  intervals  of  a  week.  After 
admission  they  commenced  by  the  head  turning  to  the  left,  the  move- 
ment being  slow  and  not  uncontrollable.  Then  he  went  on  his  knees  and 
exclaimed,  "  Oh  dear,  I  am  falling,"  although  he  was  being  held  up  at 
the  time.  He  looked  frightened,  and  then  lost  consciousness.  There 
was  jerking  of  the  left  arm  (beginning,  the  attendant  thoiight,  in  the 
shoulder),  and  of  both  legs ;  the  pupils  were  dilated,  the  lips  livid,  and 
his  tongue  was  bitten.  The  jerking  lasted  3 5  minutes  and  then  he 
began  to  breathe  heavily,  his  pidse  became  quickened,  and  he  went  to 
sleep.  On  waking  he  seemed  to  have  forgotten  everything.  His  bowels 
acted  after  each  fit.  Urine  passed  immediately  after  the  fit  had  a 
specific  gravity  of  1005  and  contained  the  same  amount  of  albumen  (|). 
A.11  the  attacks  were  similar,  but  in  some  there  was  distinct  jerking  in 
the  left  side  of  the  face,  and  in  some,  at  the  commencement  of  the  jerking 
in  the  left  side,  he  gave  a  sudden  start  to  the  left  so  strong  as  to  thi-ow 
himself  out  of  bed  on  to  the  floor. 

Ophthalmoscopic  examination  (Plate  IX.  Fig.  2). — Optic  neuritis 
present  in  each  eye.  The  arteries  of  the  retina  small ;  not  more  than 
one-third  the  size  of  the  corresponding  veins.  In  the  right  eye  the 
swelling  of  the  papilla  was  considerable,  edges  of  the  disc  quite  concealed, 
the  surface  of  the  swelling  mottled  wifh  numerous  dark  vessels,  more 
being  conspicuous  than  is  common  in  optic  neuritis.  AH  the  central 
vessels  were  visible  on  the  swelling.  Small  irregular  white  areas  could 
be  seen  on  the  surface  of  the  swelling,  ill-defined.  Another,  below, 
extended  on  to  the  retina,  and  two  others  were  situated  in  the  retina 
above  and  to  the  inner  side  of  the  disc.  There  was  not  a  trace  of  any 
perimacular  cii-cle.  The  other  disc  presented  similar  appearances. 
Vision:  each  eye  could  read  only  No.  12  Jager. 

Aboiit  a  week  after  admission  he  began  to  manifest  e^^dence  of  mental 
derangement,  often  sitting  in  a  reverie  for  a  long  time,  and  micturating 
into  whatever  vessel  was  near  at  hand,  and  on  to  the  floor  if  none  was 
accessible.  He  often  sat  doing  imaginary  work  with  his  hands.  On 
June  21  the  wliite  spots  were  increasing  in  size,  so  that  in  the  right  eye 
one  which  occupied  the  middle  of  the  papilla  had  extended  over  the 
whole  lower  and  inner  quadrant.  At  a  little  distance  from  the  disc  was 
a  small  haemorrhage. 

After  this  date  his  habits  became  so  filthy  and  demoralized  that  he  had 
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to  be  discharged.  He  died  three  days  after  his  discharge,  hut  no  post- 
mortem was  obtained. 

Remauks. — The  case  presents  a  good  example  of  the  cerebral  disturb- 
ance which  may  result  from  renal  disease.  The  convulsions  may  be 
thought  to  have  been  due  to  a  local  cerebral  lesion,  but  I  have  met  vnth 
many  instances  in  wliich  epilepsy,  apparently  due  neither  to  local  brain 
disease,  nor  to  ordinary  uraemia,  occurred  in  cases  of  chronic  Bright' s 
disease.  In  several  other  cases  also  a  similar  cerebral  disturbance  has  come 
on.  Both  fits  and  mental  derangement  were  probably  due  to  the  influence 
of  the  changed  blood  on  the  brain,  and  the  association  of  neuritis  albumi- 
niu-ica  with  these  symptoms  is  of  great  interest.  The  retinal  affection 
was  apparently  in  its  earliest  stage,  and  the  neuritis  was  probably  the 
result  of  a  double  cause — the  eflEect  of  the  blood  state,  and  of  the  cerebral 
irritation,  of  which  it  was  in  part  the  consequence  and  the  sign. 

Case  37. — Albuminuric  neuritisj  small  arteries;  cerebral  symptoms j 
death  from  urcemia.    (PL  IX.  3.) 

Edwaed  K.,  a  pkimber,  aged  thirty-four.  Father  also  a  plumber  and 
gouty.  Patient  had  had  symptoms  of  lead  poisoning  some  years  before. 
When  seen  (Februarj-,  1878)  there  was  no  line  on  his  gums.  During 
the  last  four  or  five  years  he  had  had  several  attacks  of  gout.  For 
four  years  much  occipital  headache,  increased  by  stimulants.  Urine 
pale ;  low  specific  gravity  ;  moderate  quantitj''  of  albumen.  Pulse  small, 
very  incompressible.  Distinct  hypertrophy  of  heai't.  Ophthalmoscopic 
examination. — Right  eye  :  disc  concealed  by  a  swelling  of  moderate  pro- 
minence, striated  and  red,  the  tint  being  almost  that  of  the  choroid  ;  edge 
very  soft;  no  white  spots  on  surface.  Between  the  papiUa  and  the 
macula  lutea  is  a  pale  area  like  a  film  in  the  retina,  and  below  this  a  few 
minute  white  spots.  The  veins  are  scarcely  larger  than  natural,  curve 
over  the  swelling,  and  are  for  the  most  part  obscured  or  lost  beyond  its 
edge,  and  one  or  two  present  a  second  curve  a  little  distance  from  the 
edge.  The  arteries  on  the  disc  can  be  seen,  and  are  small,  but  not  out 
of  proportion  to  the  veins.  At  the  edge  of  the  swelling  they  are  lost, 
and  no  trace  of  them  can  be  seen  beyond  on  the  fundus  on  the  most 
careful  search  in  the  upright  image.  One  hfcmorrhage  exists  below  the 
disc.  The  right  disc  (PI.  IX.  3)  presents  a  similar  condition,  the  swelling 
being  a  little  paler,  and  above  the  swelling  is  a  diffuse  pallor  ending 
.suddenly  a  short  distance  beyond  the  edge.  The  veins  are  of  the 
same  size  as  in  the  other  eye,  concealed,  in  places,  on  the  disc 
and  beyond  its  edge.  Two  arteries  can  be  followed  beyond  the 
edge  of  the  papilla,  and  are  seen  to  become  greatly  contracted  im- 
mediately after  leaving  the  disc  (although  of  nearly  normal  size  upon 
it),  that  they  are  seen  only  as  fine  lines  upon  the  retina.  Two  other 
arteries,  distinct  on  the  papilla,  cannot  be  seen  on  the  fundus.  There 
are  no  hsemorrhages,  but  similar  white  spots  exist  between  the  disc  and 
the  macula.  Yision,  right  eye,  No.  6 ;  left.  No.  5,  Jager.  The  patient 
returned  to  Rugby,  and  was  imder  the  care  of  Dr.  Clement  Dukes,  who 
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has  kindly  informed  me,  that  immediately  after  his  return,  he  became 
ill,  Avith  iinumio  twitching,  both  during  sleeping  and  waking.  He  then 
suffered  from  temporary  paralysis  ;  one  arm,  or  one  arm  and  leg,  would 
become  "numb"  and  almost  powejless  for  hours,  and  then  suddenly 
become  right  again.  He  died  a  few  weeks  later,  mth  many  iirasmic 
convulsions  diu-ing  the  last  week  of  life.  His  urine  was  always  pale  ; 
the  quantitj^  averaged  five  pints,  sometimes  it  contained  only  a  trace 
of  albumen,  at  other  times  it  was  loaded.  It  contained  large  and  small 
granular  casts  in  great  numbers  and  some  hyaline  casts. 

Remaeks. — The  case  illustrates  the  coincidence  of  optic  neuritis  and 
cerebral  symptoms,  both  due  to  renal  disease  ;  a  combination  which  may 
prove  a  ready  source  of  error  in  diagnosis  (see  p.  80).  The  patient  was 
sent  to  me,  because  his  intense  headache  s\iggested  intra-cranial  disease, 
a  suspicion  which  the  neuritis  at  first  sight  seemed  to  confirm.  The  case 
is  an  illustration  of  a  combination  of  hereditary  influences,  not  very 
rarely  met  with,  in  which  a  father  suffers  from  lead  poisoning  and  gout, 
and  probably  transmits  to  his  son  a  tendency  to  the  latter  and  the 
conditions  for  the  origin  of  the  former.  In  such  cases  the  constitutional 
results  of  the  saturnine  gout  are  very  early  developed. 

Case  38. — Renal  epilepsj/y  headache;  albuminuric  neuritis,  disaijpear- 
ing  under  treatment. 

M.  P.,  a  man,  aged  forty-five.  Syphilis  at  twenty-five.  At  forty-one, 
popliteal  aneurism,  for  which  leg  was  amputated.  Severe  frontal  head- 
ache, five  months  before  he  was  first  seen.  First  fit  two  months  after 
the  headache  commenced ;  eight  fits  occurred  during  the  next  two 
months  without  warning,  with  loss  of  consciousness.  Albuminuria  and 
signs  of  chronic  Bright' s  disease. 

Optic  discs :  outlines  indistinct ;  striated ;  arteries  extremely  small. 
Right,  considerable  swelling ;  outline  of  disc  concealed ;  veins  full, 
curving  over  the  prominence.  No  extravasation  or  white  spots  in  either 
eye.  Sight,  R.  g^,  L.  ^  ;  fields  normal.  Treatment :  purgatives  and 
Turkish  Ibaths.  After  four  months  he  left  the  hospital  free  from  fits  and 
discs  normal. 

Case  39. — Aciite  renal  retinitis,  fourteen  years  after  acute  BriyhVs 
disease;  death;  necropsy;  microscopical  examination  of  the  retina-. 
(PI.  X.  Fig.  1,  XVI.  7—10.) 

John  V.,  a  carman,  aged  twenty-one,  came  under  my  care  at  University 
CoUege  Hospital,  February  28,  1876.  At  seven  years  of  age  he  had  an 
attack  of  some  fever,  foUowed  by  dropsy.  Since  then  his  health 
had  been  pretty  good.  He  had  a  venereal  sore  at  nineteen,  probably  a 
soft  chancre. 

At  fifteen,  severe  pain  in  the  front  of  the  head  and  in  the  back,  and 
noticed  that  his  urine  at  the  time  was  very  dark  in  colour.  No  oedema. 
This  headache  recurred  from  time  to  time.  For  a  fortnight  before  admis- 
sion, his  sight  had  been  failing. 
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There  was  slight  general  cedema.  Headache,  from  forehead  to  occiput, 
constant.  Urine:  specific  gravity  1012;  I  to  J  albumen;  a  little 
blood  ;  many  casts,  straight  and  convoluted.  Ophthahnoscojnc  Exami- 
nation (PI.  X.  1). — Both  optic  discs  concealed  under  a  whitish  opaque 
area,  this  position  being  just  perceptible.  Swelling  moderate,  and  the 
opacity  slighter  over  the  disc  than  just  outside  it.  The  white  patches, 
in  average  size  about  half  a  disc's  area,  greyish-white  in  tint,  were 
scattered  pretty  equally  around  the  disc,  through  the  posterior  segment 
of  the  retina.  Numerous  hasmorrhages  existed  outside  the  limits  of  the 
papillary  area,  for  the  most  part  linear,  or  the  lines  group  into  oblong 
or  triangular  masses — the  direction  of  the  lines  of  heemorrhage  being 
that  of  the  nerve  fibres.  Over  the  discs  the  arteries  and  veins  were 
quite  distinct  and  of  normal  size.  Most  of  the  veins,  a  short  distance 
from  the  disc,  were  concealed  either  by  opacity  or  hasmorrhages  ;  farther 
on  they  were  as  distinct  as  before,  with  slightly  diminished  calibre  ; 
they  could  be  traced  to  the  farthest  part  of  the  retina.  Every  artery  was 
lost  to  sight  about  the  normal  edge  of  the  disc  or  beyond  it — near  the 
outer  part  of  the  pale  papillary  area.  A  careful  examination  showed  one 
or  two  of  the  arteries  as  single  lines  extending  along  the  retina,  but 
others  could  not  be  seen  at  all  beyond  the  papilla.  Field  of  vision,  normal. 
Vision:  R.  L.  Colom--vision  normal,  except  that  with  the 

right  eye  yellow  was  not  recognized  as  such. 

On  April  29  the  patient  was  admitted  under  the  care  of  Dr.  Wilson 
Fox.  On  March  2  the  oedema  had  much  increased,  and  he  had  vomited 
twice.  OplitJialmoscopic  Examination.- — -Left  eye  nearly  the  same.  Right 
eye  a  marked  change.  The  white  opacity  noted  around  the  disc  had 
extended  over  a  much  larger  area,  veiling  the  choroidal  tint  in  the 
posterior  portion  of  the  eyeball,  and  on  the  diffuse  white  opacity  the 
smaller  patches  stood  out  with  shining  whiteness.  The  hsemorrhages 
were  much  larger  and  more  numerous.  There  was  more  papillary 
swelling,  the  veins  presenting  tortuosities,  curving  and  disappearing 
more  than  before.  In  the  centre,  over  the  disc,  the  vessels  were  all  clear, 
but  decidedly  smaller ;  arteries  and  veins  being  narrower  than  when  the 
sketch  was  made.  Both  arteries  and  veins  had  a  very  white  central 
reflection.  The  veins  were  a  little  larger  beyond  the  disc  than  over  it. 
The  arteries,  as  before,  were  lost  to  view  beyond  the  swelling ;  in  the 
centre  of  the  disc  they  were  distinct,  and  only  a  little  smaller  than 
normal,  but  beyond  the  disc  only  one  or  two  could  be  seen  as  single 
lines. 

Little  change  occurred  in  the  patient's  state  during  the  next  few  days. 
The  vomiting  continued  in  spite  of  treatment.  On  March  10  he 
insisted  on  leaving  the  hospital.  Soon  after  reaching  home  he  became 
comatose,  ceased  to  pass  urine,  and  died  in  two  days. 

A  post-mortem  was  kindly  made  for  me  by  Dr.  S.  H.  Burton.  The 
kidneys  were  small  and  granular ;  the  capsule  thickened  ;  weight,  right 
4i-oz.,  left  3|-oz.  The  granulations  were  opaque  and  yelloAvish, 
separated  by  red  depressions,  and  a  similar  mottling  of  yellow  opaque 
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areas  and  red  interstices  was  seen  on  section.  The  cortex  was  much 
narroAved,  varying  from  |  to  ^  inch  in  thickness.  The  heart  was 
considerably  hypertrophied,  the  left  ventricle  firmly  contracted  ;  the 
thickness  of  its  wall  being,  after  relaxation,  |  inch,  and  the  septum 
f  inch  in  thickness.    The  valves  were  healthy. 

An  examination  of  the  eyes  was  made  in  the  recent  state.  Left 
retina,  viewed  with  the  naked  eye,  presented  many  white  spots  and 
diffuse  opacity  in  an  area,  about  half  an  inch  ia  diameter,  around  the 
optic  disc.  Elsewhere,  in  the  peripheral  parts,  no  abnormality  could  be 
seen.  A  diffused  reddish  tint  in  places  indicated  the  position  of  the 
haemorrhages.  Under  the  microscope  the  structure  of  the  peripheral 
part  of  the  retina  appeared  normal.  The  white  spots  appeared  to  be 
made  up  of  large  spherules  with  a  distinct  wall,  distend  id  with  fat 
globules  (PI.  XVI.  Fig.  8),  and  similar  minute  globules,  and  highly 
refracting  granules  lay  amongst  the  retinal  elements.  Many  fine  fibres 
were  seen  (probably  fibres  of  Mliller)  containing  rows  of  fat  globules 
similar  to  those  which  were  free  (Fig.  7),  and  in  places  the  fibres  were 
swollen,  and  at  the  swellings  were  groups  of  four  or  five  globules.  The 
vessels  presented  Httle  degeneration  of  their  walls.  One  or  two  presented 
slight  granular  degeneration ;  most  were  healthy.  Here  and  there  were 
aggregations  of  brownish  pigment  granules  massed  irregularly  and  appa- 
rently the  result  of  degeneration  of  extravasated  blood.  They  were  chiefly 
in  the  nerve-fibre  layer.  This  layer  was  slightly  thickened,  and  the 
fibres  were  granular.  The  thickening  depended  upon  irregular  swellings 
of  the  nerve  fibres,  in  places  reaching  inch  in  diameter.  The  fibres 
in  places  were  matted  together  into  dense,  faggot-like  masses.  The 
nuclear  layers  were  greatly  thickened.  In  some  places  spherical  aggre- 
gations of  fat  globules  lay  beneath  the  inner  nuclear  layer.  The 
appearances  in  the  right  eye  were  similar. 

After  hardening  in  Miiller's  fluid,  and  staining  with  logwood, 
sections  (kindly  prepared  by  Mr.  V.  A.  Horsley)  showed  in  the 
peripheral  parts  little  change,  the  only  alteration  (PI.  XVI.  9)  being 
one  which  seemed  to  show  slight  general  retinal  oedema.  In  places  the 
nerve-fibre  layer  presented  small  spaces  among  the  fibres  (see 
description  of  PI.  XVI.).  The  perivascular  sheaths  of  the  vessels  were 
large,  and  had  the  appearance  of  having  been  distended. 

In  the  neighbourhood  of  the  disc  (in  the  part  of  the  retina  shown  in 
PL  X.  Fig.  1)  the  changes  were  much  greater  (PI.  XVI.  10).  The 
fibres  of  the  nerve-fibre  layer  were  separated  by  clear  spaces,  and 
among  them  were  many  large  nuclear  bodies,  and  large  spherical  and 
oval  bodies,  some  granular,  others  apparently  homogeneous^  but  no  doubt 
"compound  granule  corpuscles"  rendered  homogeneous  by  the  clearing 
agents.  These  were,  in  some  places  (probably  at  the  white  spots  shown 
in  PI.  X.),  aggregated  so  densely  on  the  superficial  part  of  the  nerve- 
fibre  layer  as  to  render  it  almost  equal  to  the  normal  thickness  of  the 
retina.  In  other  parts  the  "  membrana  limitans  interna  "  was  separated 
from  the  rest  of  the  layer  by  a  thick  "  effusion  "  in  which  no  cells  were 
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visible,  but  the  hardening  agents  had  produced  an  appearance  of  a  net- 
work of  line  interlacing  fibrils  with  granules  at  their  points  of  intersec- 
tion.   Through  this  eifnsion  the  fibres  of  Miiller  passed,  widening  out 
at  theii'  inner  ends.    The  capillaries  of  the  nerve-fibre  layer  were  every- 
where conspicuous,  and  in  places  bulged  out  into  minute  aneurismal 
dilatations,  with  increase  of  the  nuclei  upon  them.    The  gangiion-cell 
layer  presented  wide  spaces,  and  many  nuclear  bodies ;  few  ganglion  cells 
could  be  recognized.     Between  this  and  the  next  layer  was  in  many 
places  a  thin  reddish-brown  irregular  lamina,  probably  the  result  of 
haemorrhage,  although  no  remains  of  blood  corpuscles  could  be  per- 
ceived in  it.    The  inner  molecular  layer  was  nearly  normal  but  irregular. 
The  inner  nuclear  layer  was  very  irregular.    The  oviter  molecular  layer 
was  greatly  widened,  and  ii'regular  bands  of  ver'tical  fibres  were  con- 
spicuous, and  the  intervals  between  them  were  occupied  by  a  fibrillated 
and  granular  effusion  similar  to  that  just  described  within  the  nerve- 
fibre  layer.    The  outer  nuclear  layer  was  nearly  normal  but  somewhat 
irregular.    The  layer  of  rods  and  cones  was  in  this  region  greatly 
thickened  and  altered,  presenting  a  fine  vertical  fibrillation .    In  many 
places  the  retina  was  detached  from  the  choroid  by  a  layer  of  effused 
material  presenting  a  somewhat  laminated  appearance,  and  a  structure 
similar  to  that  in  the  retinal  layers  already  described.    In  the  part 
figured  the  pigment-epitheHum  remains  adherent  to  the  changed  layer 
of  rods  and  cones.    (See  for  other  details  the  description  of  the  Plate.) 

Eemauks. — The  case  presents  a  good  example  of  the  diffuse  retinitis 
of  Bright's  disease  occurring  in  the  last  period  of  chronic,  supervening  on 
acute,  nephritis.  The  histological  changes  illustrate  very  well  the  origin 
of  the  diffuse  opacity,  white  spots,  and  the  htemorrhages.  The  latter 
were  no  doubt  permitted  by  such  vascular  disease  as  that  depicted  in  the 
capillary  vessels. 

Case  40. — Retinal  changes  in  acute  BrigTifs  disease,  improving  before 
the  general  state.    (PI.  X.  Fig.  2.) 

Elleit  McI.,  aged  twenty-four,  admitted  into  University  College 
Hospital,  under  the  care  of  Dr.  Ringer,  March  3,  1876.  On  February 
17  her  legs  began  to  swell.  Previously  she  had  been,  as  far  as  she  could 
tell,  in  good  health,  and  no  cause  for  the  attack  could  be  ascertained. 
On  admission  the  oedema  was  general,  the  urine  was  scanty  (one  pint), 
loaded  with  albumen,  and  containing  hyaline  and  granular  casts.  Soon 
after  admission  she  had  some  ursemic  vomiting,  which  passed  off  under 
treatment.  In  the  beginning  of  April,  mitral  regurgitant  murmur 
developed.  Soon  after  admission,  an  examination  of  the  eyes  had  been 
made  by  a  practised  ophthalmoscopist,  who  found  no  change.  On 
April  20,  two  months  after  the  onset  of  the  symptoms,  I  found  the 
following  condition: — Right  eye  (see  Fig.) :  Disc  clear.  Several  white 
soft  edged  spots  near  the  disc,  most  numerous  on  the  side  next  the  macula 
lutea,  where  one  of  considerable  size  was  irregular  in  shape,  very  white 
in  one  part,  less  so  at  the  margins,  soft-edged.    One  of  the  smaller  spots 
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lay  m  front  of  a  vein.  Around  tlie  macnla  was  a  halo  of  white  dots, 
large  and  small.  Two  or  .three  small  haemorrhages  were  near  the  white 
spots.  Above  the  upper  edge  of  the  disc  there  was  an  extravasation  along 
the  course  of  a  small  vessel,  bulging  out  at  intervals,  as  if  the  perivascular 
sheath  were  distended  with  blood.  Could  read  (after  atropine)  No.  12 
Jager.  Left  eye :  appearances  similar ;  the  same  white  spots  around 
the  macula ;  one  large  haemorrhage  between  the  macula  and  the  disc ; 
coiild  read  No.  14  Jager.  On  April  24  one  extravasation  had  entirely 
disappeared.  In  the  right  eye  were  one  or  two  fresh  white  spots  and 
fresh  haemorrhages.  On  April  28  there  were  no  fresh  spots,  but  in 
the  right  eye  a  fresh  haemorrhage  extended  from  the  large  spot  to  the 
disc.  Vision  (no  atropine),  R.  No.  8,  L.  No.  12  Jager,  at  twelve 
inches.  Pulse  moderately  compressible  ;  small,  regular.  No  evidence 
of  hypertrophy  of  the  heart.  On  May  18  the  discs  remained  clear.  In 
the  right  eye,  several  of  the  soft  white  areas  shown  in  the  drawing  had 
disappeared.  There  was  one  large  fresh  hajmorrhage  ;  aU  the  smaller 
extravasations  had  gone.  A  few  days  afterwards  an  attack  of 
delirium,  with  fever,  occurred.  On  May  26  the  discs  were  a  little 
obscured,  soft-edged,  and  reddish.  The  arteries  were  a  little  smaller 
than  before ;  not  more  than  one-half  the  size  of  the  veins.  On  May  29  the 
cloudiness  of  the  discs  had  increased,  and  the  white  patches  towards  the 
macula  lutea  were  more  numerous,  many  of  them  being  granular- 
looking.  The  arteries  were  small ;  after  one  or  two  divisions,  the 
double  contour  could  scarcely  be  seen.  During  June  the  patient's 
general  state  and  urine  remained  the  same  ;  but  a  distinct  improvement 
was  observable  in  the  eyes.  June  26. — Right  eye  :  edges  of  disc  still 
dimmed,  and  tint  of  disc  reddish  ;  aU  the  extravasations  of  blood  had 
disappeared.  No  large  white  patches  could  be  seen ;  but  around  the 
macula  lutea  were  many  smaU  white  flake-like  spots,  extending  almost 
to  the  disc,  arranged  in  a  zone  aroimd  the  macula  ;  but  less  regularly  a 
little  distance  from  it.  A  few  similar  spots  were  seen  on  the  inner  side 
of  the  disc.  These  appeared  to  be  behind  the  level  of  a  few  small 
vessels  which  were  near  them.  In  the  left  eye  there  was  some  diffuse 
opacity  of  the  retina,  here  and  there,  near  the  disc,  veiling  the  vessels, 
away  from  the  disc  becoming  less  uniform  and  somewhat  radiate.  The 
disc  was  stiU  red,  but  clearer,  and  the  central  cup  more  distinct.  The 
spots  near  the  macida  lutea  were  of  a  more  brilliant  white  than  before, 
and  there  were  few  spots,  except  in  this  situation.  Sight  had  improved 
so  that  she  could  read — Right,  No.  1  Jager,  Left,  No.  3,  Subsequently 
to  this,  the  patient  had  an  attack  of  hydrothorax,  needing  paracentesis, 
and  followed  by  ursemic  convulsions.  She  then  rapidly  improved,  the  urine 
increased  in  quantity,  the  albumen  diminished  to  a  twelfth,  and  she  left 
the  hospital  in  August.    The  retinal  condition  continued  nearly  the  same. 

Remakks. — The  chief  points  of  interest  in  this  case  are — (1)  the 
rapid  development  of  retinal  changes,  probably  between  the  fifth  and 
the  eighth  week  after  the  onset  of  the  oedema,  the  attack  being  ap- 
parently one  of  acute  Bright's  disease. 
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2.  The  occurrence,  first  of  acute  degenerative,  or  subinflammatory, 
changes,  characterized  by  the  large  white  areas,  situated  chiefly  in  the 
nerve-fibre  layer,  -with  extravasations,  without  participation  of  the 
disc  until  an  attack  of  delirium  with  fever,  after  which  the  disc  was 
hyijereemic  and  its  edges  obscm-e. 

3.  The  disappearance  of  the  acute  superficial  changes,  large  white 
areas  and  hasmorrhages,  vnth  corresponding  improvement  in  sight, 
before  the  renal  symptoms  improved,  the  more  deeply-seated  and  more 
chi'onic  degenerative  changes  persisting,  and  even  increasing. 

4.  The  diminution  in  the  calibre  of  the  arteries,  which  coincided  with 
an  increase  in  the  tension  of  the  pulse. 

Case  41. —  Urceinic  amaurosis  ;  Buhsequently  alhiiminuric  retinitis 
develojied  under  observation. 

Heney  B.,  aged  thirty,  bricldayer,  admitted  into  University  CoUege 
Hospital  under  the  care  of  Dr.  Wilson  Fox,  January  30,  1874.  Well 
till  January  11,  when  he  had  been  exposed  to  cold.  The  same  evening 
complained  of  headache  and  swelling  of  the  legs,  and  scantiness  of  the 
ui'ine  was  noticed  next  morning.  These  symptoms  increased  till  ad- 
mission, when  general  oedema  was  present,  with  severe  headache ;  no 
delirium.  The  fii-st  sound  of  the  heart  was  reduplicated.  Urine,  30  to 
40  fl.  oz.,  dark  from  blood,  albumen  ^  to  \,  casts  epitheliated,  granular, 
and  hyaline.  Slight  defect  of  sight  was  complained  of  on  admission. 
On  February  1,  after  more  pain  in  the  head  and  di-owsiness,  he  suddenly 
became  quite  blind,  and  a  few  minutes  afterwards  he  lost  consciousness 
and  had  a  convxdsive  attack,  followed  by  coma,  with  very  hard  pulse. 
Dry  cupping  and  a  vapour  bath  having  no  effect,  venesection  was  per- 
formed (10  fi.  oz.),  with  partial  restoration  of  consciousness.  Next 
morning  he  was  much  better  ;  could  count  fingers  only,  but  in  the  course 
of  the  day  normal  vision  returned.  Mr.  Streatfeild  examined  his  eyes 
and  found  nothing  abnormal  in  the  fundus.  In  a  few  days  he  had  lost 
all  ursemic  symptoms,  but  the  albumen  persisted,  the  quantity  of  urine 
increasing,  however,  to  50—70  fi.  oz.  (sp.  gr.  1013  to  1023).  On  Febru- 
ary 16  he  again  complained  of  dimness  of  sight,  and  of  seeing  a  circle  of 
light  before  each  eye,  especially  the  right.  On  ophthalmoscopic  exami- 
nation I  could  find  nothing  abnormal  in  the  left  fundus,  but  the  right 
disc  appeared  a  trifle  redder  than  the  left,  and  its  outline  less  sharp, 
though  still  quite  evident  (simple  congestion).  No  hajmorrhages  or 
white  spots  could  be  seen.  On  February  27,  his  renal  sjTnptoms  remain- 
ing the  same,  the  congestion  of  the  right  disc  was  stiU  more  marked, 
and  beside  a  vein  running  downwards  and  outwards  was  a  linear 
heemorrhage,  extending  for  about  a  disc's  breadth,  and  beside  a  vein 
running  in  the  opposite  direction  were  two  soft-edged  white  spots. 
In  the  left  eye  several  smaller  white  spots  were  seen  around  the  disc. 
On  March  4  the  linear  hfcmorrhage  in  the  right  eye  had  disappeared, 
but  two  small  fresh  extravasations  were  observed  close  to  the  disc.  On 
March  9  the  right  disc  was  noted  to  bo  bright  red,  but  wtbout  swelling, 
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and  with  very  little  obscuration  of  outline.  In  the  position  of  the  lower 
of  the  two  small  hremorrhages  just  described,  was  a  linear  extravasation, 
extending  towards  the  yellow  spot,  and  partly  divided  into  two,  and  a 
white  spot  which  a  week  before  had  been  quite  clear,  was  now  the  seat 
of  an  extravasation  over  two-thirds  of  its  area.  Here  and  there  in  the 
fundus  were  a  few  minute  white  spots  and  haemorrhages.  The  left 
fundus  presented  also  a  few  simUar  white  spots  and  hajmorrhages. 
Sight  had  failed  so  that  he  could  no  longer  see  to  read. 

On  March  30,  the  patient's  general  condition  having  continued  the 
same,  the  outline  of  the  right  disc  was  a  little  less  distinct,  without 
apparent  swelling.  A  few  fresh  small  extravasations  were  visible,  and 
close  to  the  maciila  lutea  was  a  small,  very  white  spot,  and  below  it 
several  small  scattered  dots.  Above  the  disc  the  white  patches  had 
increased  considerably  in  size,  the  appearance  of  the  fundus  being  now 
that  of  a  typical  albuminuric  retinitis.  The  outline  of  the  left  optic 
disc  was  fairly  clear,  but  not  sharp,  and  between  it  and  the  macula 
lutea  were  many  white  spots,  but  no  grouping  of  spots  around  the 
macula.  Small  extravasations  were  dotted  here  and  there  over  the 
fundus.    The  arteries  were  very  small,  and  the  veins  large. 

The  patient  lingered  on,  having  frequent  attacks  of  uremic  convul- 
sions, until  June  18.  Post-mortem,  the  Iddneys  were  large,  indurated 
(extremely  hard),  but  not  granular;  the  heart  was  hypertrophied ; 
the  other  organs  healthy. 

Remaeks. — This  case  presents  a  tjqjical  example  of  the  two  forms  of 
amblyopia  of  Bright's  disease.  (1)  Uraemic  amaui-osis,  sudden  in  onset, 
accompanied  by  other  evidence  of  uraemia,  soon  passing,  and  unattended 
by  visible  changes  in  the  fundus  oculi.  (2)  Amblyopia  due  to  the 
special  changes  in  the  retina,  gradual  in  onset,  persistent,  increasing. 
The  retinal  changes  could  be  followed  from  their  commencement,  and 
ran  a  subacute  course.  It  is  noteworthy  that  congestion  of  the  disc, 
haemorrhages,  and  small  soft-edged  patches  were  the  earliest  appearances, 
and  preceded  the  zone  of  dots  around  the  macula. 

Case  42. — Retinal  changes  in  chronic  renal  disease;  concealment  of 
arteries  hy  j^crivascular  changes;  aneurisms,    (PI.  XII.  Fig.  1.) 

.J.USTE  H.,  aged  thirty-six,  married,  was  first  seen  (through  the  kind- 
ness of  Mr.  McHardy)  January  2,  1879.  She  presented  no  history  of 
syphilis,  and  was  said  to  have  been  well  until  the  preceding  October, 
when,  being  six  months  advanced  in  pregnancy,  she  had  a  severe  fright. 
Six  weeks  later  she  was  delivered  of  a  child,  which  had  evidently  been 
dead  for  some  weeks.  She  had  had  eight  children  previously,  but  never 
dropsy  or  any  symptom  indicative  of  renal  disease.  In  November  her 
sight  began  to  fail,  both  eyes  simultaneously,  the  present  loss  of  sight 
having  been  reached  in  two  days.  She  was  a  pale  woman  "ndth  great 
hypertrophy  of  the  heart,  without  murmur,  very  hard  pulse,  and  much 
albumen  in  the  urine,  wliich  was  of  low  specific  gravity,  and  contained 
granular  casts.    Vision  :  Right  eye  counted  fingers  only  in  the  left  half 
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of  the  iield  ;  absolute  loss  in  the  right  half,  hut  not  quite  up  to  the 
middle  line.  Left  eye,  slight  perception  of  large  objects  in  the  left  half 
of  the  field  and  below.  The  appearance  of  the  left  fundus  is  shown  in 
PI.  XII.  1.  Disc  partially  obscured  by  a  Avhitish  soft  opacity,  and  near  it 
two  other  Avliite  areas  of  similar  aspect,  one  extending  almost  to  the  macula 
lutea.  Close  to  the  latter  are  a  few  minute  very  white  dots  and  a  large 
ha3morrhage,  rounded  above,  and  ending  below  in  a  horizontal  line, 
darker  in  the  centre  than  in  the  periphery.  In  thi-ee  arteries  which 
coiu-se  upwards,  the  column  of  blood  is  concealed  by  white  tissue, 
apparently  situated  in  the  outer  coat,  and  appearing  as  a  white 
band  corresponding  in  position  to  the  vessel,  and  ceasing  abruptly. 
On  one  branch,  the  white  sheath  presents,  before  it  ceases  abruptly, 
two  interruptions  in  which  the  artery  is  seen  to  present  a  normal 
appearance  and  coiu'se.  Another  vessel,  which  passes  upwards  and 
inwards,  presents  a  more  irregular  appearance,  apparently  due  to  the 
course  of  the  vessel,  for  in  places  where  the  white  band  appears 
to  be  interrupted,  it  is  apparently  indistinct  from  tortuosity,  for 
the  artery  cannot  be  seen  in  the  intervals,  although  where  the  white 
band  ends  the  vessel  courses  along  with  normal  aspect.  Only  one  artery 
passes  downwards,  and  this  has  a  normal  course  on,  and  for  a  little  distance 
beyond,  the  edge  of  the  disc,  and  then,  where  it  crosses  a  vein,  is  concealed 
by  opaque  retina.  Further  on  it  is  enveloped  in  an  extravasation  which 
passes  from  it,  narrowing  and  then  widening,  along  the  course  of  a  small 
vessel,  probably  in  its  pei'ivascular  sheath.  The  artery  where  it  emerges 
fi'om  the  extravasation  has  a  normal  appearance,  but  some  distance 
farther  on  it  presents  four  small  anemismal  dilatations.  The  veins 
on  the  white  opaque  areas  near  the  disc  are  partially  concealed.  They 
have  for  the  most  part  a  normal  course.  One  which  runs  upwards  and 
inwards  passes  through  a  striated  htemorrhage,  a  little  distance  fi-om  the 
edge  of  the  disc,  and  for  a  short  distance  further  the  vein  is  not  quite 
distinct,  so  that  its  central  reflection  is  invisible.  The  vein  which  passes 
dii-ectly  downwards  is,  on  and  just  beyond  the  disc,  concealed  by  an  ex- 
travasation, corresponding  to  the  vessel  in  form  (and  possibly  within  the 
perivascular  sheath) ;  this  ceases  as  the  vein  becomes  concealed  with  the 
artery  by  the  opaque  retina.  Farther  on  the  vein  assumes  and  main- 
tains a  normal  appearance.  A  minute  branch  passes  from  this  vein  to 
the  large  extravasation  near  the  macula  lutea.  On  the  fundus  are 
several  other  small  hemorrhages,  and  several  accumulations  of  pigment, 
probably  the  remains  of  previous  extravasations.  (See  also  description  of 
the  Plate.)  The  left  eye  presented  a  similar  appearance ;  there  were 
several  white  areas,  and  the  vessels  were  obscured,  with  several 
hemorrhages.  A  day  or  two  after  she  was  first  seen  this  eye  became 
glaucomatous,  no  doubt  from  a  further  intra-ocular  hasmorrhage,  and 
the  fundus  was  completely  obscured.  The  patient  was  admitted  into 
St.  George's  Hospital  under  the  care  of  Mr.  Brudenell  Carter,  and 
was  afterwards  transferred  to  that  of  Dr.  Dickinson,  but  after  a  short 
time  she  left  to  return  home,  where  she  died  about  a  month  later. 
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Case  43. — BrighVs  disease  j  haimorrhage  into  the  vitreous ;  probable 
cerebral  liKviorrharje. 

Ellen  D.,  ag-ed  seventeen,  admitted  into  University  College  Hospital, 
under  the  care  of  SirWilliamJenner,  October  7, 1873,  suffering  from  chronic 
Bright's  disease  and  a  recent  attack  of  hemiplegia.  Of  the  origin  of  the 
renal  affection  no  history  could  be  obtained,  but  her  urine  constantly 
contained  a  quarter  albumen,  had  a  low  specific  gravity  (1010 — 14),  and 
presented  granular  casts.  There  was  no  evidence  of  valvular  disease  of 
the  heart.  Ten  days  before  admission  she  woke  up  at  3  a.m.  with  pain 
in  the  head  and  vomiting,  and  at  6  a.m.  was  foimd  conscious,  but  Avith 
complete  right  hemiffiegia  and  loss  of  power  over  the  sphincters.  After 
three  days  the  paralysis  lessened,  but  there  was  stiU  considerable  hemi- 
plegia when  she  was  admitted,  face,  arm,  and  leg  being  affected.  In  a 
few  days  this  lessened  so  that  she  was  able  to  walk,  and  in  about  a  fort- 
night the  weakness  was  almost  gone.  On  admission  the  fundus  of  each 
eye  was  distinct  and  clear  throughout,  but  the  optic  discs  were  concealed 
by  opaque  swelling  (albuminuric  neui-itis). 

A  fortnight  later  a  second  examination  showed  no  change  in  the  right 
eye,  but  in  the  left  no  fundus  could  be  at  first  seen,  a  purplish-black 
i-efiection  alone  being  perceptible.  Further  examination  showed  that  the 
vitreous  had  been  displaced  by  a  haemorrhage  which  was  connected  with 
the  retina  by  a  pedicle  on  which  was  a  white  spot.  Beneath  the  lower 
border  of  the  hajmorrhage  it  was  possible  to  partially  illuminate  the 
fundus.  She  left  the  hospital  a  few  days  later,  and  going  into  the 
country,  was  lost  sight  of. 

Case  44. — Ancemia;  hyjyermctro^na  j  ojdic  neuritis.  (PI.  VII.  Fig.  5.) 

Matilda  M.,  aged  seventeen,  housemaid,  presented  herself  among  my 
out-patients,  November  27, 1878,  with  great  pallor  of  three  months'  dura- 
tion, during  which  time  she  had  also  suffered  from  amenorrhoja,  tinnitus, 
dyspnoea  on  exertion,  infra-mammary  pain,  and  palpitation.  There  was 
distinct  cardiac  dilatation.  Red  corpuscles  60  per  cent,  of  normal; 
haemoglobin  30  per  cent.  liefraction  of  eyes  hypermetropic, 
Vision,  imcorrected,  li.  \,  L.  i.  Colour-vision  normal.  "The  optic  discs 
are  partly  concealed  by  a  striated  redness,  with  moderate  prominence, 
sufficient  to  alter  distinctly  the  curve  and  reflection  of  the  veins.  In  the 
outer  side  of  the  discs  the  edge  can  stiU  be  seen  with  the  direct,  not  with 
the  indirect,  method.  Veins  and  arteries  of  normal  size,  but  central 
reflection  of  both  indistinct,  with  much  white  tissue  outside  them  in  the 
centre  of  the  disc." 

The  patient  was  admitted  into  the  hospital  and  very  slowly  improved 
upon  iron.  On  January  8  the  discs  were  a  little  clearer.  "  The  outline 
of  the  left  optic  disc  can  be  dimly  seen  all  round,  even  on  direct  exami- 
nation ;  an  opaque  striation  extends  from  the  disc  on  to  the  retina.  The 
swelling  is  still  distinct,  although  slight,  and  has  a  soft  gelatinous  look. 
Right  disc  :  concealment  of  disc  greater  than  on  left ;  the  veins  narrower 
at  the  disc  than  away  from  it.    The  sclerotic  ring  is  invisible  except  for 
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a  short  space  on  the  outer  (temporal  side).  Very  little  pressure  developes 
the  venous  pulse." 

February  5. — Great  improvement  in  patient's  appearance.  Left  disc  still 
clearer,  but  scarcely  yet  normal.  Right  also  clearer  but  less  than  left. 
The  edge  can  just  be  seen  below  and  on  the  inner  side.  Vision  (uncor- 
rected), each  eye,  about  |.    Blood  corpuscles  78  per  cent,  of  the  normal. 

IIemarks. — In  this  patient  the  use  of  the  eyes  brought  on  discomfort, 
aud  it  seems  reasonable  to  associate  the  slight  but  distinct  neui-itis  with 
the  hypermetropic  strain.  But  the  hypermetropia  (Idndly  estimated  by 
Mr.  Streatfeild)  was  moderate  in  degree,  and  it  seems  reasonable  also  to 
ascribe  some  influence  in  the  causation  of  the  neuritis  to  the  anasmia. 
The  neiu-itis  had  similar  characters  to  that  which  I  have  described  as 
extremely  chronic,  lasting  for  years,  and  which,  in  most  of  the  cases  I 
have  seen,  was  associated  with  hypermetropia.  The  latter  condition  may 
aid  in  the  production  of  neuritis  in  conjunction  with  general  or  cerebral 
causes.  It  is  of  interest  that  the  patient's  uncorrected  sight  improved 
from  I  to  I  under  the  influence  of  haamatinics  only. 

Case  45. — Pernicious  ancemiaj  retinal  licemorrhages ;  death*  (PI.  XI.  1 .) 

Joseph  C,  aged  forty-seven,  bricklayer.  Never  ague  or  sy]Dhilis.  In 
October,  1877,  unusual  fatigue  after  work,  and  morning  vomiting  two 
or  three  times  a  week  ("a  free  beer  drinker  but  not  intemperate  ").  In 
December,  1877,  his  friends  noticed  his  pallor,  which  on  February  16,  1878, 
was  very  striking.  The  urine  and  eyes  were  normal.  Admitted  March  2, 
and  then  retinal  hasmorrhages  were  found.  The  absence  of  coloui-  was 
conspicuous  over  the  whole  skin,  the  aspect  being  wax-like.  There 
was  a  harsh  systolic  mumur  at  the  apex,  heard  also  over  the  aorta  and 
middle  of  the  sternum.  The  corpuscles  formed  rouleaux,  but  not  long 
ones.  A  few  were  of  smaller  size  than  the  majority,  of  deeper  coloiu-, 
with  a  distinct  nucleus.  Pale  corpuscles  not  increased.  Much  refrac- 
tive gi'anular  matter  was  present.  Red  corpuscles,  18"6  per  cent,  of 
the  normal,  or  930,000  per  ciibic  millimetre.  Ojjhthahnoscojyic  Appear- 
ances.— In  the  right  eye  many  hajmorrhages  are  scattered  over  the  fvmdus, 
most  abimdant  towards  the  disc.  Some  are  apart  from  visible  vessels  ; 
others  are  along  the  course  of  veins.  Almost  all  of  them  are  striated, 
and  many  of  them  are  mere  groiips  of  fine  stria3  following  the  course 
of  the  nerve  fibres.  A  few,  above  the  disc,  are  punctiform.  The  ex- 
travasations for  the  most  part  conceal  the  branches  of  the  retinal  vessels 
to  wliich  they  are  contiguous,  but  there  is  one  exception  to  this ;  an 
artery  running  inwards  passes  superficially  to  a  small  haamorrhage.  In 
the  neighbourhood  of  two  hasmorrhages  are  white  spots :  one  of 
these  is  situated  above,  and  to  the  outer  side  of  the  disc ;  another  is 


*  In  the  London  Hospital  under  the  care  of  Dr.  Stephen  Mackenzie, 
whom  I  have  to  thank  for  the  oppoi-tnuity  of  iiiakiug  the  drawing.  The 
case  is  narrated  iu  Dr.  Mackenzie's  "Lecture  on  Pernicious  Aneemia," 
"  Lancet,"  December  7,  1878. 
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below  and  to  the  icner  side.  The  upper  one  is  ii-regular  in  shape  with 
a  large  haimorrhage  on  its  margin,  and  between  it  and  the  disc.  An 
artery  which  passes  near  the  white  spot  is  concealed  for  a  short  distance. 
There  are  no  changes  near  the  macula  lutea.  The  arteries  are  all  very 
small,  much  smaller  than  normal.  The  veins,  on  the  contrary,  are 
broader  than  normal,  especially  near  the  disc,  where  they  appear  as  if 
flattened  out.    Colour  of  veins  very  pale.    The  left  fundus  is  similar. 

The  patient  continued  for  several  weeks  in  the  same  state.  The  cor- 
puscles, for  some  time  nearly  the  same,  sank  by  June  3  to  13  per  cent. 
The  temperature,  at  first  normal,  afterwards  rose  to  100°- — 102^.  His 
hearing  got  so  duU  that  he  could  -Bcarcely  hear  a  watch ;  his  sight  also 
became  very  dull,  and  his  memory  failed  so  that  he  often  forgot  what 
he  was  in  the  act  of  saying.  He  died  on  June  18.  No  post-mortem 
examination  could  be  obtained. 

Case  46. — Leucocytlmmia  ;  retinal  hcemorrhm/es.    (PI.  XI.  2.) 

Frederick  H.,  aged  twenty- seven,  admitted  into  University  College 
Hospital  in  August,  1878.  Family  history,  nothing  relevant.  Patient 
lived  in  Ireland,  and  there,  nine  years  ago  had  a  febrile  attack,  sup- 
posed to  be  intermittent,  which  lasted  for  six  weeks.  Four  years  ago 
he  had  an  attack  of  rheumatic  fever,  and  in  the  spring  of  1878  an 
attack  of  scarlet  fever,  followed  by  dropsy,  soon  after  which  enlarge- 
ment of  the  abdomen  was  noted,  and  on  August  3  he  was  admitted  with 
a  large  spleen  and  well-marked  leucocythaemia. 

In  the  beginning  of  September  he  complained  of  dimness  of  sight  of 
the  right  eye.  Ophthalmoscopic  examination  on  September  7  (PI.  XI.  2) : 
the  disc  clear ;  physiological  cup  distinct  and  rather  large ;  veins 
very  large,  tint  pale,  reflection  broad,  but  very  irregular ;  arteries  small, 
not  half  the  diameter  of  the  veins,  orange  tint,  reflection  bright.  The 
tint  of  the  smaller  veins  being  much  lighter  than  that  of  the  larger 
trunks,  the  small  veins  and  arteries  are  not  easily  distinguished. 
Around  the  macula  lutea  is  an  irregular  circle  of  extravasation, 
narrow,  enclosing  a  space  of  quite  normal  appearance.  Above  and 
below,  on  the  inner  side,  the  retina  beyond  the  extravasation  has  a  grey 
tint,  which,  close  to  the  haemorrhage,  became  white.  Midway  between 
this  and  the  disc  is  another  small  irregular  htemorrhage,  and  between 
this  and  the  larger  extravasation  are  one  or  two  white  spots.  To  the 
outer  side  of  the  annular  hajmorrhage  is  a  small  spherical  zone  of 
extravasation,  which  surrounds  a  pale  centre, 

October  3. — General  state  nearly  the  same ;  white  corpuscles  the  same 
number ;  red  slightly  increased.  The  general  ophthalmoscopic  appear- 
ances are  nearly  the  same.  There  are  no  fresh  haemorrhages.  The 
annular  zone  of  extravasation  is  much  narrower  and  darker,  especially 
below,  where  it  appears  black,  as  if  in  the  process  of  transformation  into 
pigment.  The  area  enclosed  by  the  extravasation  has,  become  much 
paler,  and  more  granular,  as  if  atrophy  of  the  choroid  were  taking  place 
within  it.    The  smaller  haemorrhages  on  the  temporal  and  nasal  sides  of 
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the  larger  one  are  no  longer  recognizable,  nor  is  the  pale  spot  enclosed 
by  the  small  haemorrhage  still  visible. 

He  left  the  hospital  in  September,  in  statu  quo,  soon  to  return,  on  De- 
cember 18,  much  worse,  the  spleen  occupying  the  greater  part  of  the 
abdomen.  An  increase  in  the  blood  state ;  red  corpuscles  59,  and  white 
13  per  haBmic  imit  (about  1  in  4).  The  optic  discs  were  still  normal,  the 
veins  even  broader  than  before.  One  or  two  small  recent  extravasations, 
one  with  a  white  centre.  Most  of  the  annular  extravasation  had  dis- 
appeared, being  replaced  by  white  spots  and  lines. 

At  the  present  time  (April,  1879)  there  are  about  one  white  to  two  red 
(16  and  32  per  cent.).  Attacks  of  epistaxis  are  frequent,  but  there  are 
no  fresh  haemorrhages  into  the  retina.  The  veins  have,  however,  pro- 
gressively increased  in  apparent  width.  They  are  now  about  three  times 
the  diameter  of  the  arteries,  are  pale  in  tint,  almost  the  same  colour 
as  the  arteries,  and  tortuous,  even  more  so  than  in  Fig.  1  (p.  11), 
which  represents  the  condition  in  the  beginning  of  March.  The  curves 
now  are  antero-posterior  as  well  as  lateral.  In  the  prominent  parts  of 
the  curves  there  is  a  very  narrow,  almost  white  reflection.  There  are  no 
haemorrhages  or  white  spots. 

Case  47. — Simultaneous  embolism  of  central  retinal  and  jnidclle  cerebral 
arteries y  death;  necropsy  ;  microscopical  examination.*  (PI.  XII.  Fig.  2.) 

C.  H.  H.,  aged  thirty,  carpenter,  admitted  into  University  College 
Hospital,  under  the  care  of  Sir  WiUiam  Jenner,  January  29,  1870.  In 
early  Ufe  he  had  an  attack  of  "  low  fever,"  attended  by  pains  in  the 
joints,  followed  by  chorea  and  by  wealcness  in  his  right  arm.  A  year 
later  he  had  a  similar,  less  severe,  febrUe  attack.  During  the  six  months 
before  his  present  illness  he  suifered  from  coiigh,  shortness  of  breath, 
and  occasional  slight  haemoptysis. 

Without  premonitory  symptoms,  he  suddenly,  when  out  walking,  lost 
consciousness,  was  picked  up  insensible,  and  brought  to  the  hospital. 
Soon  after  his  admission  he  had  partly  recovered  consciousness.  There 
was  then  complete  paralysis  of  the  right  arm  and  leg,  and  slight  paralysis 
of  the  face.  At  the  heart  there  was  a  loud  systoKc  apex-m\irmur,  and 
evidence  of  dilatation  of  the  left  ventricle.  The  urine  contained  no 
albumen.  On  the  following  day  he  had  so  far  recovered  consciousness 
as  to  be  able  to  speak,  but  answered  "  Yes  "  to  all  questions,  uttering  no 
other  word.  In  this  state  he  continued  for  some  weeks.  On  February  21 
it  was  noted  that  there  was  slight  improvement  both  in  limbs  and  speech. 

In  the  beginning  of  March  he  became  worse,  began  to  vomit  food  and 
cough  up  blood.  The  heart's  action  became  more  feeble  and  irregular, 
so  that  the  murmur  could  be  heard  only  with  a  few  beats  of  the  heart. 
The  legs  became  asdematous.  The  urine  contained  blood,  By  the  middle 
of  March  aU  the  evidences  of  cardiac  failure  were  more  intense,  and  on 
the  20th  there  was  oedema  of  the  left  arm,  with  hajmorrhagic  spots  up  to 
the  bend  of  the  elbow.    Signs  of  effusion  into  the  right  pleura  showed 

*  The  case  is  published  in  full  in  the  "  Lancet,"  1875,  ii.  794. 
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themselves.  On  the  25th  the  distension  of  the  left  arm  became  extreme, 
bullfc  formed  on  the  right  foot,  and  hemorrhage  occurred  from  the 
nostril.    He  lingered  until  the  29th,  when  lie  died. 

Co7idition  of  J??/e.— Four  days  after  his  admission  into  the  hospital,  and 
iive  days  after  the  onset  of  the  paralysis,  an  ophthalmoscopic  examination 
was  made  for  the  first  time.  The  fundus  of  tlie  right  eye  was  normal. 
In  the  left  eye  the  optic  disc  could  not  be  distinguished,  being  veiled  by 
a  greyish-white  cloud  ;  its  position  was  indicated  by  the  convergence  of 
the  vessels.  Another  white  cloudy  opacity  of  considerable  size  existed 
in  the  retina  near  the  yeUow  spot,  without  any  central  red  area.  Both 
these  had  soft  edges,  were  moderately  white,  and  the  retinal  vessels 
appeared  partly  concealed  by  them.  The  arteries  were  small,  the  veins 
large  and  distinct.  On  the  following  day  the  appearances  in  the  eye 
were  nearly  the  same,  the  white  opacity  in  the  centre  of  the  fundus 
being  continuous  with  that  near  the  optic  disc.  In  front  of  the  former 
a  distended  vessel  crossed  transversely  just  above  the  position  of  the 
yellow  spot,  and  small  twigs  passing  from  this  vessel  at  right  angles  on 
each  side  were  abnormally  conspicuous  against  the  white  backgroimd. 
On  examination  it  was  evident  that  he  could  not  see  with  this  eye. 

During  the  next  week  these  white  patches  gradually  lessened,  and  the 
outline  and  surface  of  the  disc  became  clear.  As  the  vessels  became 
more  visible  the  diminished  size  of  the  arteries  was  distinct.  By 
February  18  the  large  white  patch  near  the  yellow  spot  had  gone,  leaving 
only  a  little  irregular  cloudy  and  granular  whiteness.  The  optic  disc 
was  quite  distinct  in  its  inner  portion,  while  the  outer  half  was  stiU 
somewhat  hazy.  A  line  of  whitish  opacity  extended  upwards  and  out- 
wards towards  the  yeUow  spot,  and,  cur^ang  round  and  becoming 
fainter,  blended  with  the  traces  of  the  mischief  near  the  yellow  spot.  In 
the  first  part  of  its  course  it  accompanied  a  vessel.  Below  the  disc  was 
another  limited  opacity  bounded  on  each  side  by  a  vessel.  The  veins 
were  all  perceptible  and  tolerably  uniform.  The  arteries  were  much 
narrowed  on  the  optic  disc  and  for  some  distance  aroimd ;  they  appeared 
mere  threads.  Not  very  far  from  the  disc,  at  a  distance  variable  in 
different  vessels,  but  usually  about  twice  the  diameter  of  the  disc,  they 
again  became  conspicuous.  There  was  a  distinct  darkish  opacity  of  the 
retina  all  round  the  optic  disc. 

On  March  1  the  optic  disc  remained  clear ;  the  vessels,  both  arteries 
and  veins,  had  diminished  in  size,  the  former,  on  the  disc,  being  reduced 
to  the  merest  thi'eads.  They  were  narrower  at  a  distance  from  the  disc 
than  formerly.  In  one  vein  the  column  of  blood  was  interrupted,  for 
the  vessel  appeared  as  if  empty  for  a  little  space.  On  March  13  the 
disc  had  become  whiter,  and  its  edges  well-defined  and  clear,  but  a  little 
uneven  (PI.  XII.  2 — the  disc  appears  too  deeply  tinted).  The  remains 
of  opacitj^  below  and  above  the  disc  were  still  there,  but  less  conspicuous. 
The  veins  were  rather  smaller  than  when  last  examined,  and  the  dimi- 
nution in  size  was  chiefly  noticeable  near  the  disc,  where  they  appeared 
considerably  narrower  than  in  the  equatorial  region.    One  or  two  veins 
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could  not,  Avith  the  indirect  image,  be  seen  upon  the  disc,  but 
appeared  near  its  edge.  The  arteries  on  the  disc  itself  were  just 
visible  as  lines,  and  some  of  them  could  not  be  distinguished  against  the 
choroid  near  the  disc.  All,  however,  became  more  perceptible  at  about 
two  disc-breadths  from  its  edge,  and  towards  the  equatorial  region 
became  much  larger  than  near  the  disc,  though  smaller  than  when 
first  observed.    This  condition  continued  until  he  died. 

Post-mortem  Examination.— Braia  :  The  right  hemisphere  was  healthy 
throughout.  In  the  left  hemisphere  were  two  lesions.  (1)  The  smaller 
was  an  area  of  softening  on  the  outer  siu-f  ace,  at  the  posterior  part  of  the 
parietal  lobe ;  it  measured  one  inch  by  three-quarters.  (2)  The  left  corpus 
striatum  at  its  junction  with  the  optic  thalamus  was  softened  over  an 
area  three-quarters  of  an  inch  iu  diameter,  and  of  a  yellowish  colour. 
On  section  the  disease  did  not  extend  into  the  optic  thalamus,  but  passed 
outwards  to  the  fissure  of  Sylvius,  the  tint  of  the  softened  portion 
varying  from  creamy  white  to  pale  orange.  Convolutions  of  the  island 
of  Reil  destroyed ;  lowest  frontal  convolution  a  little  damaged.  The 
arteries  at  the  base  appeared  healthy.  The  right  middle  cerebral 
contained  fluid  blood.  In  the  left  middle  cerebral,  within  the  Sylvian 
fissiu'e,  was  a  clot  half  an  inch  long,  colourless,  firm,  easily  detached 
near  the  orifice  of  the  artery,  but  above  adherent  to  the  inner  coats.  On 
each  side  of  the  clot  was  a  little  fluid  blood.  Branches  from  this 
occluded  artery  passed  directly  into  the  diseased  portion  of  the  corpus 
striatum.  The  anterior  cerebrals  and  anterior  communicating  arteries 
were  empty.  The  heart  was  much  diseased.  The  mitral  orifice  was 
thickened  and  roughened,  and  calcareous  on  its  auricular  surface.  Old 
clots  were  contained  in  the  auricular  appendices  and  in  the  apex  of  the 
right  ventricle.  In  the  lungs  were  numerous  angular  patches  of 
pulmonary  apoplexy.  Each  kidney  contained  an  infarct,  and  a  similar 
infarct  was  contained  in  the  spleen. 

Eye. — Microscopical  Examination, — The  central  artery  in  the  optic 
nerve  was  dilated  here  and  there,  but  for  the  most  part  so  contracted  that 
its  calibre  was  reduced  in  places  to  a  mere  line.  The  walls  were  thick, 
but  only  in  proportion  to  the  contraction  of  the  artery.  There  was  no 
plication  of  the  inner  layer.  The  dilated  portions  corresponded  in  some 
instaiices  to  the  passage  of  a  branch  from  the  artery  into  the  substance 
of  the  optic  nerve.  Just  behind  the  division  of  the  artery  in  the  disc 
was  a  dUatation  of  some  size.  But  in  the  disc  itself,  the  main  bi-anches 
of  the  artery  were  reduced  to  very  narrow  dimensions,  the  cavity  of  one 
being  only  -goVo  diameter. 

Here  and  there,  chiefly  in  the  substance  of  the  nerve,  but  to  a  less 
extent  also  in  the  disc,  minute  granular  masses  could  be  seen  in  the 
artery.  The  largest  of  these  (represented  in  Fig.  3,  p.  30)  was  situated 
in  the  main-trunk  in  the  substance  of  the  optic  nerve,  about  one-eighth 
of  an  inch  behind  the  lamina  cribrosa.  It  is  an  elongated  plug,  -^-^  of 
an  inch  in  length,  and  about  of  an  inch  in  width,  coarsely  granular 
in  appearance,  containing  many  dark  points.    It  apparently  did  not 
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quite  fill  the  vessel,  having,  doubtless,  shrunk  from  the  sides  while  the 
specimen  was  being  hardened.  A  little  distance  in  front  of  this  was  a 
small  spherical  mass.  Farther  back  the  vessel  was  for  some  distance 
reduced  to  a  very  narrow  size,  hardly  any  cavity  being  visible  ;  but  here 
and  there  a  little  granular  mass  could  be  noticed  within  it.  Farther 
back  it  again  widened  out,  and  then  narrowed.  In  one  of  the  narrowed 
arteries  on  the  disc  a  quantity  of  granular  material  could  be  perceived. 
The  veins  on  the  disc  were  reduced  in  bulk,  but  were  much  larger  than 
the  arteries.  'No  capillaries  in  the  disc  or  about  the  lamina  cribrosa 
could  be  perceived.  In  the  retina  beyond  the  limits  of  the  disc,  however, 
about  a  disc's  breadth  from  its  edge,  numerous  dilated  capillaries  could 
be  seen,  running  inwards  through  the  nerve-fibre  layer,  some  vertically, 
others  at  an  inclination.  They  appeared  as  if  passing  from  the  choroid 
to  the  surface  of  the  retina ;  but  they  could  not  be  traced  towards  the 
choroid  beyond  the  inner  layer  of  the  retina. 

The  nuclei  in  the  optic  nerve  were  not  more  abundant  than  normal, 
but  the  nerve  fibres  showed  some  commencing  degenc^ration,  a  few 
globules  of  myelin  being  scattered  among  them.  The  papilla  was  not 
swoUen.  The  minute  round  nuclei  which  commonly  lie  among  the  nerve 
fibres  in  the  disc  were  increased  in  number,  and  in  places  were  accumu- 
lated in  oval  heaps  between  the  bundles  of  nerve  fibres.  The  layer  of 
nerve  fibres  passing  on  to  the  retina  appeared  a  little  swollen ;  but  its 
thickness,  a  disc's  breadth  from  the  edge  of  the  disc,  was  only  3-^^  of  an 
inch,  the  fibres  being  here  and  there  very  slightly  varicose,  and  lying 
less  closely  together  than  is  usual.  The  cellular  layers  of  the  retina  near 
the  disc  were  in  some  parts  normal,  or  nearly  so,  the  ganglion-ceU  layer, 
the  two  nuclear  and  the  molecular  layers  being  distinct,  the  former  only 
in  places  a  little  thickened  by  the  increase  in  the  number  of  corpuscles 
composing  them.  (The  layer  of  rods  and  cones  was  not  distinguish- 
able as  such,  doubtless  from  the  time  which  elapsed  after  death  before 
the  post-mortem  examination  was  made.)  On  another  side  of  the  disc, 
however,  probably  where  the  opacity  was  noticed  during  life,  the  whole 
thickness  of  the  retina  was  infiltrated  with  minute  corpuscles  resembling 
those  of  the  nuclear  layers.  In  these  layers  they  were  more  closely 
aggregated,  but  they  filled  also  the  outer  molecular  layer,  and  were 
scattered  less  closely  through  the  inner  molecular  layer.  The  retinal 
layers  were  also  a  little  sinuous.  These  changes  were  noted  especially  in 
the  portion  of  the  retina  beneath  the  thickened  nerve-fibre  layer. 

Near  the  mactda  lutea  some  irregularities  in  the  surface  of  the  retina 
could  be  noticed  on  looking  at  it  with  a  simple  lens.  These  depended 
partly  on  ramifying  vessels  and  partly  on  the  retina  being  raised  in 
minute  folds.  The  microscopical  examination  showed  considerable  though 
A-ariable  change.  In  some  places  all  distinction  of  layers  was  lost ; 
small  round  corpuscles  resembling  those  of  the  nuclear  layers,  but  stain- 
ing less  readily  with  logwood,  infiltrated  the  whole  thickness  of  the 
retina,  the  only  other  structure  perceptible  being  the  remains  of  the 
vertical  fibres  of  the  retina,  themselves  thickened,  among  which  the 
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nuclei  lay.  In  other  places  the  vertical  fibres  in  the  outer  molecnlar 
layer  were  widely  separated,  spaces  between  them  being  left,  and 
the  nuclear  layers  being  normal,  as  if  from  oedema.  In  some  places 
round  corpuscles  were  scattered  through  this  (outer  molecular)  layer;  in' 
other  parts  the  layer  was  infiltrated  with  small  round  corpuscles  lying 
amid  a  granular  matrix.  The  external  nuclear  layer  was  also  in  places 
considerably  thickened.  Where  the  retina  was  raised  in  a  fold,  this 
layer  on  the  concave  side  was  sinuous,  and  between  the  contiguous  folds 
the  layer  of  rods  and  cones  had  disappeared,  and  the  space  was  fiUed  up 
by  a  considerable  quantity  of  granular  material,  in  which  a  few  round 
corpuscles  could  be  distingushed.  The  pigment-epithelium  was  in  this 
part  in  close  contact  with,  and  adherent  to,  the  external  nuclear  layer. 

Remauks. — It  is  in  the  highest  degree  probable  that  the  embolism  of 
the  retinal  and  cerebral  arteries  were  simultaneous,  and  it  is,  I  believe, 
the  only  recorded  case  in  which  the  two  accidents  occurred  at  the  same 
time.  The  ocular  condition  presented  many  instructive  points.  A 
ready  collateral  circulation  in  the  retina  must  have  been  established  in 
this  case,  for  the  arteries,  as  seen  with  the  ophthalmoscope,  maintained 
their  thread-like  dimensions  only  for  a  very  short  distance  after  leaving 
the  disc,  and  then  resumed  a  distinct  thoiigh  narrowed  double  contour. 
The  blood  reached  them  probably  from  the  posterior  ciliary  arteries.  It 
is  often  assumed  that  the  vessels  of  the  disc  form  an  important  part  of 
the  means  of  communication.  But  the  marked  and  increasing  pallor  of 
the  disc  in  this  and  in  almost  all  cases  of  embolism  is  in  contradiction 
to  the  assumption.  The  pallor  depends,  as  Gradenigo*  has  pointed  out, 
on  ansemia,  rather  than  on  tissue  proliferation.  No  capillaries  were 
visible,  although  carefully  looked  for,  in  the  case  I  have  just  described; 
and  neither  the  tissue -formation  nor  the  degeneration  of  the  nerve 
fibres  was  sufiicient  to  account  for  the  pallor.  But  there  was  distinct 
distension  of  small  vesssls  in  the  retina  outside  the  limits  of  the  disc, 
and  it  is,  I  think,  clear  that  it  was  by  the  vessels  near  the  papilla,  and 
not  by  those  in  the  disc,  that  the  collateral  circulation  had  been  set  up. 

The  retinal  appearances,  as  seen  with  the  ophthalmoscope,  do  not 
differ  in  any  material  point  from  those  of  most  other  cases  recorded. 
It  is,  however,  to  be  noted  that  when  first  examined,  five  days  after  the 
presumed  onset,  the  opacity  of  the  retina  was  as  marked  around  the 
disc  as  around  the  macula  lutea.  Moreover,  the  red  spot  at  the  macula 
lutea,  so  often  described,  was  absent.  This  fact  is  of  interest  in  con- 
nection with  the  diagnosis  of  embolism  withia  the  artery  from  htemor- 
rhage  around  it.  The  absence  of  a  red  spot  at  the  macula  and  the 
presence  of  early  infiltration  around  the  disc  are  given  by  Magnus  as 
diagnostic  indications  of  haemorrhage  around  the  nerve.  In  the  case 
now  described,  unquestionably  emboUc,  the  spot  at  the  macula  was 
absent,  and  by  the  fifth  day  the  infiltration  around  the  papilla  was 
very  marked. 


*  Gottardi :  "  Giomale  de  Med.  Mil."  July,  1375,  p.  22. 


318 


MEDICAL  OPHTHALMOSCOPY. 


The  anatomical  chauf^es  in  the  retina  corresponded  to  the  opacity 
observed  during  life,  and  still  present,  although  in  less  degree,  at  the 
time  of  death.  They  indicate  more  structural  change  than  is,  I  think, 
commonly  supposed  to  occur  in  these  cases.  The  adhesion  of  the 
pigmentary  epithelium  to  the  outer  nuclear  layer  may  perhaps  be  taken 
as  evidence  that  the  destruction  of  the  layer  of  rods  and  cones  at  this 
part  was  not  a  mere  post-mortem  change,  but  occurred  during  the 
active  processes  consequent  on  the  arterial  obstruction. 

Case  48. — Mitral  constriction;  emholism  of  one  branch  of  the  retinal 
artery.* 

Louisa  P.,  single,  aged  twenty,  came  under  observation  in  April,  1874. 
In  the  preceding  February  she  was  quietly  sitting  at  work  when  a  dark 
shade  seemed  to  come  over  the  right  eye.  She  closed  her  left  eye,  and 
found  that  she  cotdd  not  see  with  the  right.  She  had  no  pain  in  the  eye 
or  head.  After  a  few  days  some  return  of  sight  followed,  which 
gradually  improved  up  to  a  certain  point.  When  seen,  with  the  left  eye 
she  could  read  No.  1  Jager  at  six  inches ;  with  the  right  only  No.  5 
Jager  at  six  inches.  Left  field  of  vision  normal ;  right  presents  a  large 
defect  below,  involving  about  nearly  half  the  field,  extending  higher  on 
the  nasal  than  on  the  temporal  side,  the  base  below  the  apex  at  the  blind 
spot  (Fig._4,  p.  33). t  Ophthalmoscopic  examination  showed  the  appear- 
ances depicted  in  PI.  XII.  Fig.  3.  The  lower  branch  of  the  central 
artery  is  normal.  Of  three  upper  branches,  that  on  the  nasal  side  is 
completely  obliterated,  its  commencement  being  visible  only  as  a  fine, 
white,  branchy  thread.  Two  other  branches  are  much  narrowed  for  a 
long  distance  from  the  disc,  but  about  half  way  to  the  equator  of  the 
globe  they  widen  out.  Where  narrowed,  a  fine  white  line  can  be  seen 
on  each  side  of  the  upper  branch. 

At  the  heart  there  was  a  well-marked,  loud,  presystolic,  mitral 
mxu'mur.  No  history  could  be  obtained  of  rheumatic  fever,  scarlet  fever, 
or  chorea.  She  had  never  suffered  from  palpitation  of  the  heart.  As 
long  as  she  could  remember  she  suffered  from  attacks  of  momentary 
dimness  of  sight. 

Case  49. — Fracture  of  the  skull  passinff  through  the  left  orbit ; 
hcemorrhage  into  the  optic  nerve  sheaths;  extravasations  in  the  left  retina. 

A  CHILD,  aged  twenty  months,  admitted  into  University  College 
Hospital,  March  31,  1876,  with  a  history  of  having  fallen  out  of  a  first- 
floor  window  on  to  its  head,  about  ten  minutes  previously.  When  seen 
by  Dr.  S.  H.  Burton,  the  house  surgeon  (to  whom  I  am  indebted  for  the 
notes  of  the  case),  it  was  insensible,  with  stertorous  breathing,  the  w'hole 
musciilar  system  being  in  a  state  of  tonic  spasm  with  exacerbations,  pedo- 


*  For  an  opportunity  of  seeing  this  case  I  am  indebted  to  my  colleague, 
Mr.  Streatfeild,  to  whom  she  applied  at  the  Moorfields  Hospital, 
t  By  an  error  on  p.  33  the  field  is  said  to  be  that  of  the  left  eye. 
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carpal  inversion  well  marked,  distinct  opisthotonos.  Pupils  slightly 
dilated,  but  equal  and  insensitive  to  light.  A  depressed  fracture  of  the 
skull  was  found  extending  vertically  across  the  left  side  of  the  skull, 
an  inch  and  a  half  beliind  the  position  of  the  ear,  being  about  three 
inches  in  length.  The  left  eyeHd  was  discoloured,  and  the  left  eyeball  a 
little  more  prominent  than  the  right.  A  few  hours  later  the  left  optic 
disc  was  found  to  be  hyperajmic,  but  its  outline  was  distinct.  The 
veins  were  f  uU  and  distended,  the  arteries  normal.  Three  extravasations 
of  blood  were  seen  at  the  apparent  lower  margin  of  the  disc,  and  four 
other  smaller  hajmorrhages  were  seen  at  a  distance  from  the  disc.  The 
fundus  of  the  right  eye  was  normal,  the  disc  clear,  but  the  veins  appeared 
somewhat  distended.  No  extravasations  could  be  seen.  The  muscular 
spasms  ceased  after  the  child  was  put  to  bed  ;  but,  in  a  few  hours,  con- 
viilsions  came  on,  and  rectu'red  with  increasing  frequency  until  death, 
five  and  a  half  hours  after  admission.  Post-mortem,  over  the  fracture 
there  was  a  considerable  quantity  of  brain  matter  mixed  with  blood, 
outside  the  skull.  Two  fractm-es  of  the  skull  were  found,  one  in  the 
position  mentioned,  and  another  on  the  right  side,  extending  from  the 
sagittal  siiture  to  the  base.  Each  fracture  extended  to  the  petrous  bone. 
From  the  anterior  end  of  the  sagittal  suture  the  left  fracture  passed 
obliquely  forwards  to  the  margin  of  the  left  orbit,  close  to  the  supra-orbital 
notch,  and  back  through  the  roof  of  the  orbit  to  the  posterior  end  of  the 
ethmoid  bone.  The  dura  mater  was  torn  on  each  side  beneath  the  lateral 
fractures.  Blood  covered  the  convex  surface  and  base  of  the  brain,  and 
filled  the  ventricles.  In  the  left  orbit  there, was  a  clot  above  the 
superior  rectus,  none  in  the  right  orbit.  The  sheath  of  each  optic  nerve 
was  distended  with  black  fluid  blood,  the  distension  being  greatest  near 
the  eye.  The  small  hsemorrhages  seen  with  the  ophthalmoscope  in  the 
left  retina,  were  just  visible.    None  were  seen  in  the  right  eye. 

Case  60.— Compound  depressed  fracture  of  the  left  parietal  bone; 
elevation;  hernia  cerebri;  optic  neuritis;  left  hemiplegia;  erysipelas; 
death ;  extensive  disorganization  of  the  brain. 

Edwaed  M.,  aged  twenty-three,  admitted  into  University  College 
Hospital,  May  11,  1876,  under  the  care  of  Mr.  Heath,  having  been 
kicked  on  the  head  by  a  horse.  The  kick  occasioned  no  loss  of  con- 
sciousness. A  slightly  depressed  compound  fracture  of  the  left  parietal 
bone  was  found.  On  June  15  there  was  constant  vomiting  and  pain  in 
the  head,  and  infrequent  pulse.  The  depressed  fragments  were  removed. 
There  was  no  clot  under  the  bone,  or  wound  of  the  dura  mater.  Some 
pain  in  the  head  continued,  and  on  the  23rd  two  other  pieces  of  the 
parietal  bone  were  removed.  The  dura  mater  thus  exposed  presented 
inflammatory  matter  and  granulations.  On  the  24th  a  yellowish-brown 
projection  was  noticed  from  the  anterior  part  of  the  exposed  dura  mater 
about  the  size  of  an  acorn,  not  pulsating,  but  showing  pulsation  beneath 
It.  On  this  day  I  examined  the  eyes  for  the  fii-st  time,  and  found  the 
left  optic  disc  normal.     Around  the  right  there  was  some  opacity 
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masking  the  outer  edge  of  the  disc,  and  slightly  prominent.  The  tint  of 
this  disc  was  a  little  redder  than  the  other.  Vessels  normal.  On  the 
25th  the  swellinj,^  had  increased  in  size,  and  pulsated  distinctly.  There 
was  some  pain  in  head  and  sleeplessness.  Ophthahnoscopic  examination. — 
Eight  eye  :  veins  large  and  dark ;  arteries  rather  below  normal  size. 
Outline  of  disc  veiled  on  all  sides,  but  not  quite  concealed  ;  slight 
swelling  of  opaque  retina  in  front  of  it,  with  a  darker  tint  on  the  sides 
of  the  swelling.  Left  eye  :  appearance  similar  to  the  right,  but  on  the 
nasal  side  only,  where  the  obscuration  of  the  edge  was  greater  than  on 
the  right  eye.  Temporal  edge  of  disc  clear.  No  hasmorrhages.  May 
27. — The  hernia  cerebri  continued  to  increase  in  size.  The  left  optic  disc 
remained  almost  as  on  the  25th,  the  right  was  certainly  more  swollen,  so 
that  the  veins  lost  their  central  reflection  as  they  coursed  down  its  slope. 
On  the  29th,  the  hernia  having  attained  the  size  of  a  pigeon's  egg,  it  was 
shaved  oflE  to  the  level  of  the  adjacent  granulations,  and  compression 
applied.  On  the  31st  the  hernia  returned,  the  temperature  rose  to  103", 
and  symptoms  of  erysipelas  appeared.  On  June  1  the  ophthalmoscopic 
appearances  presented  no  change.  The  erysipelas  in  a  day  or  two 
extended  over  the  whole  scalp,  and  a  fungus  cerebri  rapidly  formed  at 
the  wound,  quickly  attaining  the  size  of  an  apple.  On  the  7th  its  simimit 
was  sloughing,  and  the  first  paralytic  symptom  was  noted,  slight 
paralysis  of  the  lower  part  of  the  face  on  the  right  side.  The  pupils 
were  equal,  and  the  limbs  presented  no  paralysis.  On  the  8th  the  patient 
pulled  off  half  the  fungus,  and  it  was  noted  that  the  left  arm  and  leg 
were  moved  less  than  the  right.  Sensation  unimpaired.  During  the 
next  day  or  two  sloughs  came  away  from  the  hernia  at  each  dressing. 
Left  hemiplegia  became  complete,  and  was  accompanied  by  some  rigidity. 
On  the  11th  the  patient  died. 

At  the  post-mortem  examination  it  was  found  that,  beneath 
the  dura  mater,  the  surface  of  brain  immediately  around  the 
hernia,  and  also  along  the  right  side  of  the  superior  longitudinal 
fissure,  was  covered  with  a  thick  layer  of  pyo-lymph  ;  vessels  over  the 
rest  of  the  siirface  full  and  prominent,  more  so  on  right  side  than  on 
left.  Base  of  brain  thickly  covered  with  pyo-lymph.  On  right  side, 
the  brain  substance  had  degenerated  into  a  greenish  pulpy  mass,  as  far 
down  as  the  lateral  ventricle.  Fornix  softened.  Right  corpus  striatum 
softened,  with  small  extravasations  of  blood  around,  evidently  due  to  the 
softening  and  secondary  rupture  of  the  vessels  ;  optic  thalamus  com- 
paratively healthy.  The  fractures  extended  into  roof  of  sphenoidal 
sinuses,  and  there  was  also  a  fracture  on  outer  side  of  orbit,  which 
extended  into  spheno-maxillary  fissure.  No  note  was  made  of  the 
condition  of  the  optic  nerves. 


DESCRIPTION   OF  PLATES. 


The  ophthalmoscopic  illustrations  contained  ia  the  following  plates  are 
from  drawings  of  the  erect  image,  with  the  exception  of  PI.  I.  Figs.  1, 
3,  &  5  ;  PI.  VI.  Fig.  1,  and  PI.  XII.  Fig.  2,  which  are  of  the  inverted 
image.  In  some  of  the  other  figures,  however,  the  drawings,  although 
of  the  erect  image  and  made  on  a-  large  scale,  have  heen  reduced  in 
the  photographic  reproduction  nearly  to  the  dimensions  of  the  inverted 
image. 

PLATE  ^I. 

Figs.  1  &  2, — Situjile  congestion  of  the  O'ptic  disc  in  a.  case  of 
embolic  softening  in  right  cerebral  hemisphere,  causing  left  hemi- 
plegia.   Right  optic  disc  Jive  weeks  after  onset.    (Case  25,  p.  284.) 

Fig.  1  rejjresents  the  disc  as  seen  by  the  indirect  method  of  examination. 
The  tint  is  nearly  that  of  the  adjacent  fundus,  and  is  uniformly  dis- 
tributed over  the  disc.  The  edge  is  dimly  seen  as  a .  pale  zone,  most 
distinct  on  the  right  (temporal,  apparent  inner)  side.  The  veins  are 
large,  especially  one  which  passes  apparently  upwards  (really  down- 
wards). The  arteries  are  about  normal  size.  Several  small  vessels 
passing  from  the  disc  are  unduly  visible,    (x  8.) 

Fig.  2. —  The  same  disc  as  seen  by  the  direct  method  [upright  image) 
— reduced.  The  uniform  red  tint  is  as  conspicuous  as  by  the  indirect 
method.  The  sclerotic  ring  is  visible  on  the  left  (temporal)  side,  but 
nowhere  else  is  the  boundary  of  the  disc  recognizable.  The  large  size 
of  the  veins  is  very  conspicuous,  and  there  is  white  tissue  about  the 
vessels,  arteries  especially,  in  the  centre  of  the  disc,  very  conspicuous 
against  the  red  surface. 

The  left  disc  presented  nearly,  but  not  quite,  the  same  appearance, 
and  after  a  few  weeks  its  congestion  lessened  much  more  than  that  of 
the  right. 

Figs.  3  &  ^.—Commencing  op)tic  neuritis;  "  congestion  loith  oedema j  " 
jirobable  cerebral  syphiloma.    Left  eye. 

The  patient,  aged  twenty-five,  had  had  a  hard  chancre  at  twenty ;  sub- 
sequently cranial  nodes ;  an  attack  of  right  hemiplegia  at  twenty-three, 
and  headache  and  convulsions  for  six  months,    llight  optic  disc  full 
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coloured,  but  otherwise  normal.  The  appearance  of  the  left  is  shown  in 
the  figures. 

Fig.  3. — Ajjpearance  on  indirect  examination.  The  edge  of  the  disc 
is  fairly  distinct,  but  its  surface  is  uniformly  red — a  deeper  and  more 
carmine  red  than  the  adjacent  choroid.  Around  it  is  a  halo  of  paler 
reflection  from  the  adjacent  retina,  and  tliis  can  be  traced  upwards  and 
downwards  along  the  course  of  the  larger  vessels,  in  the  situation  in 
which  the  nerve  fibres  are  most  numerous.  The  retinal  vessels  are  of 
nearly  normal  size,  clear  to  their  emergence  in  the  middle  of  the  disc. 
(The  arteries  in  the  figure  are  rather  too  small.) 

Fig.  4. — A2}pearance  of  the  same  disc  on  examination  hy  the  direct 
method  (^reduced).  The  aspect  is  very  different  from  that  presented  on 
examination  by  the  indirect  method.  The  edge  of  the  disc  can  nowhere 
be  seen  ;  the  halo  of  paler  reflection  is  seen  as  a  striated,  reddish-grey, 
slightly  prominent  opacity,  completely  veiling  all  behind  it.  The  increased 
redness  in  the  centre  is  the  only  indication  of  the  position  of  the  optic 
disc.  The  striation  is  radiating  from  the  centre  of  the  disc,  and 
evidently  depends  on  the  nerve  fibres.  The  opacity  ceases  abruptly 
about  a  disc's  breadth  from  the  probable  position  of  the  edge  of  the  disc, 
except  above  and  below,  where  a  fine  pale  striation  accompanies  the 
vessels— the  pale  reflection  recognized  in  the  inverted  image.  The  veins 
are  a  little  larger  than  normal ;  they  curve  down  the  sides  of  the 
swelling,  but  the  prominence  being  slight,  the  change  of  plane  causes 
only  a  slight  diminution  of  the  central  reflection.  The  edge  of  the 
swelling  is  steepest  on  the  temporal  side  (to.  the  right),  and  there  a 
small  vein  forms  a  conspicuous  curve  down  the  side. 

Vision  j|.  Field  unrestricted.  Colour-vision  (with  Holmgren's 
wools)  normal. 

Figs.  5  &  6. — Ojytic  neuritis.  Right  optic  disc  of  a  2^aticnt  suffering 
jjrohahhf  from  a  cerebral  tumour,  causing  Jits  hcginning  in  the  right  side 
of  the  face.    (Case  8,  p.  255.) 

Fig.  5  rejjresents  the  papilla  as  seen  hy  the  indirect  method.  The 
outlines  of  the  disc  cannot  be  seen  ;  its  position  is  occupied  by  a  roundish 
prominent  swelling,  the  centi-e  of.  which  is  red,  the  outer  part  pale,  and 
the  sloping  side  greyish-red.  The  veins  appear  of  nearly  normal 
size,  but  present  conspicuous  curves  as  they  slope  down  the  sides  of 
the  swelling.  They  cannot  be  traced  to  the  middle  of  the  swelling,  their 
terminations  being  concealed  in  the  red  centre.  The  arteries  cannot  be 
recognized  on  the  swelling,  being  visible  only  beyond  its  edge,  where 
they  have  a  normal  course.  (In  the  figure  they  are  rather  too 
narrow.) 

YiQ.  6. — The  same  disc  as  seen  hy  the  direct  method  of  examination 
{reduced).  Its  prominence  is  less  conspicuous,  as  the  shading  of  the 
edge  cannot  be  so  well  seen.  It  is  indicated  by  the  curves  of  the  veins. 
The  swelling  was,  however,  such  that,  although  the  fundus  was  distinct 
without  a  correcting  lens,  the  top  of  the  swelling  could  only  be  seen 
with  -f  2  diop.    The  centre  is  red,  and  presents  a  fine  stippling ;  the 
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outer  part  redclish-grey,  striated.  The  large  veins  are  larger  than 
normal,  and  are  numerous,  and  so  considerably  enlarged.  Over  the 
prominence  of  the  swelling  their  reflection  is  bright,  but  it  is  lost,  and 
the  vessels  appear  dark,  as  they  slope  down  the  sides  of  the  sweUing. 
Beyond  its  edge  several  of  them  are  partially  concealed  as  they  dip  into 
the  substance  of  the  retina  before  assuming  a  normal  course  upon  the 
fundus.  Towards  the  slightly-depressed  centre  they  are  lost  in  tlie 
tissue,  some,  as  the  lower  veins,  gradually,  others  suddenly  after  a 
slight  curve,  in  which  their  central  reflection  is  again  lost.  One  or  two 
arteries  can  be  traced  over  the  outer  part  of  the  swelling,  and  present 
there  a  bright  reflection.  Others  are  concealed  completely  by  the 
tissue,  and  only  appear  beyond  its  edge.  Near  the  centre  of  the  disc  is 
a  small  oval  white  spot.  On  the  right  (temporal  or  macular)  side  of  the 
disc  the  red  of  the  choroid  is  varied  by  a  series  of  paler  lines,  most  being 
concentric  to  and  adjacent  to  the  edge  of  the  swelling.  They  depend  on 
the  folds  into  which  the  retina  (perhaps  only  its  nuclear  layers)  is  thrown, 
in  consequence  of  its  displacement  from  the  edge  of  the  choroid — partial 
detachment.  (Compare  PI.  VII.  1  and  PI.  XV.  1.)  Vision  f,  but  con- 
siderable concentric  limitation  of  the  field. 


PLATE  n. 

Fig.  1. — Suhsiding  neuritis  ;  commencing  consecutive  atrophy.  From 
a  case  of  local  chronic  tneningitis,  loith  changes  {induration,  &c.)  in  the 
subjacent  convolution,  prohahly  syphilitic.    Left  eye.    (Case  2,  p.  242.) 

The  position  of  the  disc  is  occupied  by  a  pale  swelling  with  very 
soft  edges  and  depressed  centre,  in  which  a  little  of  the  redness  still 
remains.  The  area  of  the  swelling  is  considerably  larger  than  the  disc, 
and  its  prominence  is  considerable,  as  is  shown  by  the  cnrves  formed  by 
the  veins  as  they  course  down  its  sides.  Several  are  slightly  concealed 
beyond  the  edge  of  the  swelling.  The  arteries  have  an  almost  straight 
course.  Both  veias  and  arteries  are  a  little  more  concealed  at  the  centre. 
The  veins,  on  the  fundiis  especially,  are  distinctly  smaller  than  they 
were  in  an  earlier  stage.  The  small  vessels  are  also  much  smaller, 
many  having  disappeared,  and  others  can  only  be  traced  as  fine  lines. 
Vision  0. 

Fig.  2. — Neuritis  suhsiding  irregularly,  clearing  from  the  upjier  half 
of  the  disc  before  the  lower,  in  a  case  of  syphilitic  disease  of  the  brain. 
Left  eye. 

The  lower  half  of  the  disc  is  concealed  by  a  greyish-red,  striated 
swelling,  of  moderate  prominence.  The  veins  curve  over  it,  An  artery 
is  partially  concealed  by  it.  The  upper  portion  of  the  disc— rather  more 
than  half— is  clear,  but  has  a  "  fiUed-in  "  look,  being  occupied  by  new 
tissue  of  a  pale  grey  tint.  A  large  vein  has  a  peculiar  course,  curving 
round  the  upper  edge  of  the  disc.  The  arteries  are  partially  concealed 
by  the  new  tissue  ;  they  appear  narrow  and  indistinct,  and  both  these  and 
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the  vein  are  bordered  by  wliiter  tissue.  Similar  white  tissue  marks  the 
position  of  several  small  vessels,  which  can  scarcely  be  distinguished. 

Fig.  3. — Grey  atrophy  of  optic  nerve,  prohahly  from  post-orbital 
2-)ressure  on  the  nerve  trunk.    Left  eye.    (Case  31,  p.  295.) 

The  disc  presents  an  iron  grey  tint,  greenish  in  certain  lights,  uniform 
in  the  outer  part,  but  mottled  at  the  bottom  of  the  central  cup,  grey 
flake-like  spots  being  separated  by  the  white  trabecula3  of  the  lamina 
cribrosa.  The  central  cup  is  deep  and  wide.  The  sclerotic  ring  is 
visible  in  almost  the  whole  circumference  of  the  disc.  The  vessels 
present  no  reduction  in  size.  They  are  distinct  to  their  emergence. 
The  veins  joining  to  form  a  trunk,  which  can  be  seen  dimly  as  it 
passes  down  into  the  substance  of  the  nerve  in  the  central  cup.  Along 
one  artery,  which  passes  downwards  and  crosses  two  veins,  white  lines, 
indicating  the  position  of  the  wall  of  the  vessel,  are  distinct  against  the 
darker  veins.    Vision  0. 

Fig.  4. — Atrophy  of  optic  disc  of  six  years'  duration  secondary  to 
pressure  on  optic  commissure  after  2Jf'evious  slight  damage  by  neuritis. 
Right  eye.    (Case  6,  p.  251.) 

To  indirect  examination  the  '  disc  appeared  white,  but  on  direct 
examination  it  is  everywhere  of  a  faint  greenish-grey  tint,  strongly 
marked  at  the  bottom  of  the  central  depression  (rather  too  strong  in  the 
figiu-e).  The  veins  and  arteries  are  of  nearly  normal  size.  The  edge 
of  the  disc  is  a  little  irregular  in  shape,  and  the  appearance  of 
irregularity  is  increased  by  a  narroAV  zone  of  atrophy  of  the  choroid 
on  the  temporal  (left)  side,  within  which  pigment  is  accumulated  in 
a  narrow  line  at  the  edge  of  the  disc.  This  is  probably  a  trace  of  the 
attack  of  neuritis,  and  so  also  is  the  appearance  of  white  lines  along 
the  lower  vein  ;  the  latter  was  much  more  conspicuous  soon  after  the 
neuritis  subsided.  The  disc  has  a  "  fiUed-in "  look,  the  excavation 
being  slighter  than  in  the  case  of  simple  atrophy  shown  in  Figs.  3  &  6, 
the  lamina  cribrosa  being  visible.    Vision  0. 

5. — Atrophy  of  the  left  optic  nerve  in  a  case  of  cerebral  disease, 
causing  left  hemi2^legia,  amaurosis  of  left  eye,  and  loss  of  the  left  half 
of  the  field  of  vision  in  the  right  eye.    (Case  30,  p.  293.) 

The  disc  appeared  white  and  sharp-edged  to  the  indirect  method,  but 
by  the  direct  method  is  pale  grey  (too  grey  in  the  figure),  pale  and 
uniform  in  the  outer  part,  and  in  the  centre  a  deeper  grey  mottling 
within  the  lamiua  cribrosa.  The  edge  is  clear  and  sharp  all  round. 
On  the  temporal  side  (to  the  right)  is  a  little  accumulation  of  pigment. 
The  veins  and  arteries  are  of  normal  size,  and  can  be  traced  to  the 
bottom  of  the  large  central  cup.  A  small  vessel  passes  on  to  the  disc 
from  the  choroid,  and  thence  on  to  the  retina.    Vision  0. 

Yia,  6. — Atrophy  of  the  optic  nerves  of  three  years'  duration  in  a 
jMtient  2)resenting  slight  spinal  symptoms  (rhcuniatic  pains  in  legs, 
dartiw/  pains  in  bach,  satyriasis,  and  ctcessive  knee-reflex),    litght  eye. 

The  optic  disc  is  sharp-edged,  the  sclerotic  ring  conspicuous  on  the 
temporal  side,  and  beyoud  it  a  little  pigment  accumulation.    The  nasal 
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half  of  the  disc  (to  the  right)  is  a  soft  uniform  grey  ;  the  temporal  half 
to  the  left  is  darker  grey  mottled.  The  excavation  is  large,  and  at  the 
bottom  the  lamina  crihrosa  is  visible.  Yision— quantitative  perception 
of  light  only.    Both  discs  similar. 

PLATE  III. 

Figs.  1  &  2.— Right  and  left  optic  discs;  caries  of  sphenoid  lone,  tvith 
seco7idary  tneningitis.    (Case  1,  p.  240.) 

Fig.  1. — Right  optic  disc.  Characters  normal.  Outline  clear ;  central 
cup  deep  ;  vessels  lost  to  view  as  they  pass  down  its  sides.  The  termi- 
nation of  the  ,vein  can  be  dimly  seen  in  the  middle  beneath  the  nasal 
edge  of  the  hollow.    (Yision  normal.) 

Fig.  2. — Left  optic  disc.  Well  marked  neui-itis.  Edge  of  disc  in- 
visible ;  concealed  by  a  reddish-grey  swelling,  which  extends  beyond  the 
normal  limits  of  the  disc.  The  central  cup  is  encroached  upon  but  not 
quite  obliterated,  a  small  area  of  white  reflection  from  it  being  still 
visible.  Vessels  of  normal  size.  The  veins  emerge  from  the  central 
depression  ;  one,  which  passes  directly  upwards,  being  partly  concealed 
at  its  emergence  ;  they  present  conspicuous  curves  and  lose  their  central 
reflection  as  they  course  down  the  sides  of  the  swelling.  The  arteries 
present  a  straighter  course,  but  cannot  be  easily  distinguished  upon  the 
papilla.  The  degree  of  swelling  is  moderate  ;  it  presents  fine  sti'iation, 
partly  due  to  minute  radiating  vessels  and  partly  to  the  nerve  fibres. 
(Vision  quantitative  only.) 

Fig.  3. — Descending  neuritis  in  cerebral  tumour,    (Case  3,  p.  245.) 

Right  optic  disc.  Outline  recognizable  on  the  temporal  side,  although 
not  sharp  ;  concealed  on  the  nasal  side.  Tint,  greyish-red,  finely  striated. 
Swelling  distinct  but  slight.  Veins,  of  normal  size,  lose  their  bright 
reflection  on  the  sides  of  the  swelling  and  are  concealed  just  beyond  its 
edge  ;  one,  which  passes  downwards  and  to  the  right,  is  concealed  near  the 
middle  of  the  papilla  by  a  white  opaque  spot.  The  arteries  are  narrow 
and  near  the  middle  of  the  papilla  are  bordered  by  white  lines.  (Vision 
could  not  be  ascertained.)  For  the  microscopical  appearances  at  a 
later  stage,  when  the  inflammation  was  greater,  see  Plate  XII.  4 — 9, 
and  XIV.  1. 

Fig.  4:.— Optic  neuritis  in  cerebral  tumour;  tubercular  masses  in  cere- 
bral hemisj^heres,  cerebellum,  and  the  other  eye.    (Case  5,  p.  250.) 

Left  optic  papilla.  Disc  concealed  by  very  prominent  swelling  with  a 
marked  central  depression.  Veins  large,  and  form  conspicuous  curves 
as  they  course  down  the  steep  sides  of  the  swelling',  some  being  even 
lost  to  view  in  their  course  on  account  of  the  steepness.  Beyond  the 
edge  they  are  obscured  for  a  short  distance.  Arteries  partly  concealed. 
Minute  red  stippling  of  swelling  but  no  ha3morrhages.  Much  Avhite 
tissue  about  the  vessels  in  the  central  depression.  Vision,  slight  failure 
only. 
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FxGS.  5,  &  6.— Optic  neuritis  in  traumatic  meningitis,  and  after  recovery. 
Right  eye.    (Case  mentioned  on  p.  148.) 

Fig.  6. — Appearu)ice  ten  dags  after  the  injury.  A  pale  red,  striated 
opacity  conceals  the  whole  disc,  the  edge  being  nowhere  visible  ;  promi- 
nence slight  but  distinct.  The  central  cnp  is  not  quite  obliterated  ;  its 
white  reflection  is  visible  at  the  bottom  of  the  central  depression.  Veins 
of  normal  size  ;  the  upper  branches,  where  the  swelling  is  greatest,  lose 
their  reflection  at  the  edge.  Arteries  of  normal  course.  Vision :  no 
evidence  of  impairment. 

Fig.  6. — The  same  disc  a  month  later,  presenting  normal  characters. 
Edge  clear  and  fairly  sharp  ;  sclerotic  ring  visible  on  nasal  side  (to  the 
right).  Central  pit  clear  and  apparently  normal;  steep  on  the  temporal 
(left),  sloping  on  the  temporal  side.  The  edge  of  the  disc  is  seen  by  its 
relation  to  the  vessels  to  be  considerably  within  the  limits  of  the  swelling 
shoAvn  in  the  preceding  figure.  The  vessels  have  a  normal  course. 
Vision  normal. 

PLATE  IV. 

Figs.  1  &  2. — Optic  neuritis  in  a  case  of  probable  sy2)hiloma  of  brain, 
and  disc  after  recovery.   Right  eye.    (Case  7,  p.  254.) 

Fig.  1 . — Inflamed jyapilla.  Disc  concealed  by  a  prominent,  red,  striated 
swelling  about  twice  the  normal  diameter  of  the  disc.  A  slight  central 
depression  can  be  seen.  The  veins,  not  larger  than  normal,  appear  dark 
as  they  pass  down  the  sides  of  the  swelling.  A  white  patch  lies  across 
and  conceals  one  which  passes  downwards.  On  the  lower  part  of  the 
swelling  is  a  small  hemorrhage.  Vision  :  No.  1  Jager  at  six  inches  with 
aKttle  difiieulty. 

Fig.  2. — The  same  disc  three  months  later,  presenting  very  little 
trace  of  the  preceding  inflammation.  Outline  quite  clear  and  sharp ; 
sclerotic  ring  distinct ;  no  disturbance  of  adjacent  choroid.  Central  cup 
small  but  not  apparently  "  flUed-in,"  as  the  veins  can  be  traced  down  its 
sides  to  their  junction  at  the  bottom.  Some  of  the  arteries  on  the  disc 
are  accompanied  by  white  lines,  especially  one  which  curves  downwards. 
A  comparison  of  the  vessels  with  that  in  the  last  figure  will  show  how 
much  they  were  altered  in  theii-  course  by  the  swelling.  (A  vein  which 
passes  upwards  and  to  the  left  has  by  an  error  been  figured  as  an 
artery.) 

Figs.  3  &  i.— Optic  neuritis  from  cerebral  syphiloma,  and  same 
disc  after  the  subsidence  of  the  neuritis.    (Case  9,  p.  256.) 

Fig.  3. — Inflamed  ijajnlla.  Disc  concealed  under  a  swelling  of 
moderate  prominence,  and  about  twice  the  diameter  of  the  normal  disc, 
concealing  the  veins  and  arteries.  Colour  red,  and  finely  piuictate  in 
the  centre ;  greyish-red  and  striated  on  the  peripheral  portions  of  the 
swelling.  The  central  reflection  of  the  veins  is  lost  as  they  slope  down 
the  sides  of  the  swelling.  Veins  a  little  larger  than  normal ;  arteries 
nearly  of  normal  size.    One  vein  which  courses  from  below  passes  over 
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the  disc  more  superficially  tlian  the  others  and  presents  a  double  curve. 
There  is  a  small  hajmorrhage  in  the  centre  of  the  disc,  and  a  faint 
white  spot'  to  the  right  of  the  centre. 

Yision  =      and  y^.    Field  normal.    Blind  spot  double  normal  size 

(Fig.  10,  p.  66). 

Fie.  4. — Tlie  same  disc  two  months  later.  Neuritis  gone  ;  outline  of 
disc  clear  in  whole  eii-cumference.  There  is  a  fringe  of  pallor  beyond 
the  nasal  edge,  to  the  left  (atrophy  of  choroidal  pigment).  Tint  of 
disc  normal,  but  too  uniform,  and  the  disc  has  a  "fllled-in"  aspect, 
the  two  lower  veins  being  narrowed  and  partly  concealed  by  new 
tissue  at  the  centre  left  by  the  inflammation.  The  normal  central 
"  cup  "  is  being  re-established,  as  shown  by  the  curve  at  the  central  end 
of  the  lower  vein ;  its  bright  reflection  is  lost  as  it  curves  down  the 
edge  of  the  cup ;  at  the  centre  it  is  still  almost  concealed.  Arteries 
normal. 

Yision  the  same. 

Figs.  5  &  6. — Suhsidmg  neuritis  and  subsequent  atrophy  {cerebral 
syphiloma);  process  of  obliteration  of  vessels.  Left  eye.  (Case  10, 
p.  259.) 

Fig.  5. — Neuritis  subsiding.  A  month  previoiisly  intense  inflam- 
mation with  hasmorrhages.  Now  a  pale  reddish-white  prominence 
remains,  with  soft  edges,  paler  in  the  centre  than  at  the  margin.  The 
veins,  large  and  dark,  curve  over  the  side  of  the  swelling,  and  are 
obscm-ed  just  beyond  the  edge.  The  arteries  are  small  and  partially 
concealed  by  the  new  tissue.  On  the  surface  several  vessels  are  seen 
in  process  of  obliteration.  One,  apparently  an  artery,  ends  suddenly  at 
a  small  extravasation,  and  the  terminal  portion  of  the  vessel  is  very 
dark,  as  if  plugged.  From  the  central  portion  of  the  vessel  two  small 
branches  proceed. 

Vision  0 ;  galvanic  stimidation,  no  effect. 

Fig.  6. — The  same  disc  six  iveehs  later.  The  swelling  has  subsided 
almost  to  the  level  of  the  retina ;  the  surface  of  the  disc  is  white,  the 
centre  (in  the  position  of  the  physiological  cup)  being  a  little  whiter 
than  the  rest.  Yeins  and  arteries  are  somewhat  smaller  than  normal, 
the  latter  especially.  The  former  have  now  a  straight  course,  and  the 
latter  can  be  traced,  although  narrowed  and  obscured,  to  their 
emergence  near  the  centre  of  the  disc.  The  small  vein  in  the  other 
figiu-e  which  had  a  peculiar  serpentine  course  has  disappeared.  The 
artery  which  appeared  to  be  in  part  plugged  presents  a  very  different 
appearance.  The  distal  part  has  disappeared,  and  the  proximal  portion 
has  dwindled  in  size  to  that  of  the  branch,  which  appears  to  be  carrying 
on  the  blood  from  it.    Its  origin  from  a  larger  trunk  is  now  clear. 

Yision— very  slight  perception  of  light;  retina  again  sensitive  to 
electrical  stimulation. 
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PLATE  V. 

Figs.  1  &  2. —  Optic  neuritis  {ri(/ht  and  left  eyes)  in  cerebral  twnour. 

The  patient  (in  the  National  Hospital  for  Paralysis  and  Epilepsy, 
under  the  care  of  Dr.  Hughlings  Jackson),  was  a  man  aged  thirty-five, 
suffering  from  left-sided  convulsions,  beginning  with  a  visual  and 
auditory  aura  (referred  to  the  left  ear),  and  from  left  hemiopia  of  both 
eyes.  Subsequently,  coarse  tremor  came  on  in  the  left  arm,  with  weak- 
ness, which  gradually  increased  to  complete  left  hemiplegia.  The 
symptoms  were  thought  to  be  due  to  a  tumoiir  of  the  right  hemisphere, 
in  the  parietal  and  temper o- sphenoidal  lobes,  extending  inwards. 

Fig.  1. — Left  disc.  Inner  half  veiled  beneath  a  reddish  striated 
swelling  of  slight  prominence,  sufficient  to  alter  a  little  the  course  of  the 
veins,  and  partially  conceal  the  arteries.  The  outer  half  is  much  less 
red,  and  its  outline  can  be  seen  but  is  soft.  A  flame-shaped  haemorrhage 
lies  across  the  edge,  having  one  extremity  adjacent  to  a  small  vein. 
There  is  another  small  extravasation  near  an  artery  on  the  lower  margin. 
Vision  normal  except  for  the  hemiopia. 

Fig.  2. — Right  disc  presenting  a  similar  appearance  ;  the  inner  half 
concealed,  the  outer  visible,  but  not  clear.    No  extravasation. 

During  about  six  months  that  the  patient  remained  under  observation 
not  the  slightest  change  could  be  seen  in  the  discs  except  the  disappear- 
ance of  the  hpemorrhages.  A  year  and  a  half  later,  two  years  after  the 
di-awings  were  made,  vision  had  entirely  failed.  The  inner  halves  of  the 
discs  were  still  concealed  under  a  reddish  striation,  but  the  outer  halves 
had  become  grey  without  any  redness. 

Fig.  3. —  Optic  neuritis  in  a  case  of  cerebral  syphilitic  disease,  causing 
left-sided  weakness  and,  convulsions  beginning  in  the  hand.    Left  eye. 

Disc  completely  concealed  on  nasal  side  (to  the  left)  while  on  temporal 
side  (to  the  right)  the  position  of  the  edge  can  just  be  detected.  Swelling 
moderate,  altering  the  coiu-se  of  the  veins,  which  can,  however,  be 
traced  up  to  their  emergence  in  the  centre.  The  curve  they  present 
at  the  edge  of  the  swelling  is  gentle,  but  their  central  reflection  is  lost 
there.  The  more  abrupt  backward  curve  presented  just  beyond  the  edge 
of  the  disc,  by  a  vein  which  passes  directly  downwards,  is  apparently 
determined  by  the  position  of  an  artery  which  crosses  it,  and  which  a 
little  above  this  point,  in  crossing  it  again,  has  again  depressed  it. 
A  small  vein  which  passes  upwards  and  to  the  left  (in  the  figure) 
is  concealed  for  some  distance  by  the  striated  opacity.  On  the  upper 
edge  of  the  swelling  is  a  small  haemorrhage.  Nem'itis  bilateral.  Vision 
•i.    Colour  vision  normal. 

Fig.  4. — Optic  neuritis  in  cerebral  tumour,  jirobably  tubercuhr,  caus- 
ing left  hemiplegia  and  hemiopia.    Left  eye.    (Case  11,  p.  261.) 

The  temporal  part  of  the  disc  (to  the  right  in  the  figure)  is  clear,  its 
outline  being  qiiite  distinct.  Elsewhere  the  margin  of  the  disc  is  concealed 
by  a  (reddish)  striated  opacity,  of  slight  prominence.  The  veins  are  large. 
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and  those  whicli  pass  downwards  curve  a  little  over  the  edge  of  the 
swelling',  while  one,  which  passes  upwards  and  does  not  curve,  is  con- 
cealed at  the  edge.  A  smaU  striated  hajmorrhage  lies  over  an  artery- 
above,  the  striation  being  in  the  direction  of  the  nerve  fibres.  The 
com-se  of  the  artery  is  not  changed.  Below  is  a  still  smaller  extravasa- 
tion upon  a  minute  branch  of  a  vein.  Vision  :  No.  10  Jager  at  one  foot ; 
hemiopia;  all  colour-vision  lost.  Both  eyes  similar.  The  patient 
improved  imder  treatment,  the  disappearance  of  the  neuritis  being  the 
Urst  sign  of  the  improvement.  In  a  few  weeks  the  aspect  of  the  discs 
became  perfectly  normal  and  has  continued  so  now  for  two  years. 

Fig.  5. —  OjMc  neuritis  in  cerebral  tumour.  Grlio-sarcoma,  springing 
from  the  membranes,  and  compressing,  without  invading,  the  right  side  of 
the  pons  and  right  hemisphere  of  the  cerebellum,  causing  right-sided 
convulsions  beginning  in  the  hand,  and  afterwards  left-sided  attacks 
beginning  in  the  face  :  weakness  and  coarse  tremor  in  the  right  limbs, 
deafness  in  the-right  ear,  and  trophic  changes  ia  the  right  eye. 

The  drawing  was  made  as  the  neuritis  was  beginning  to  subside. 
Disc  concealed  beneath  a  considerable  swelling,  red  and  striated.  Veins 
large  (beginning  to  lessen  in  size),  ciu've  over  the  edge  of  the  swelling. 
One  which  passes  down  cannot  be  traced  beyond  the  edge,  where  it 
apparently  disappears.  (Even  when  the  neuritis  had  subsided  still  more, 
its  further  course  could  not  be  detected.)  Arteries  small,  not  more  than 
one  half  the  size  of  the  veins.    Vision  0. 

ElG.  6. — Neuritis  in  cerebral  tumour.    Right  eye.    (Case  12,  p.  264.) 

The  neuritis  was  in  course  of  subsidence.  Swelling  considerable,  com- 
pletely concealing  the  disc,  pale  but  still  reddish,  darker  around  the 
margin.  The  veins  form  conspicuous  curves  at  the  edge  of  the  swelling, 
one  above  forming  a  double  curve  in  consequence  of  passing  beneath  an 
artery  just  within  the  edge  of  the  swelling.  All  the  veins  are  concealed 
for  a  short  distance  beyond  the  edge,  and  then  resume  a  normal  course 
upon  the  retina.  Vision :  reads  No.  12  Jager  at  a  foot.  The  neuritis 
subsided  into  consecutive  atrophy,  sight  gradually  failing  until  vision 
was  completely  and  permanently  lost. 


PLATE  VI. 

Fig.  \.— Intense  optic  neuritis,  ivith  retinal  hasmorrhages,  in  a  case  of 
cerebral  tumour.    Right  eye.    (Case  13,  p.  264.) 

The  region  of  the  optic  disc  is  occupied  by  a  large  swelling,  in  width 
about  four  times  the  diameter  of  the  disc.  It  is  irregular  in  outUne, 
with  very  steep  sides,  and  is  bounded  in  every  direction  by  extravasa- 
tions. Some  of  these  are  more  or  less  striated,  others  have  a  sharp 
convex  edge,  due  to  their  position  in  the  over-hanging  edge  of  the 
swelling.  The  surface  of  the  prominence  is  about  the  same  tint  as  the 
fundus.  The  vessels  are  concealed  in  the  substance  of  the  sweUing 
except  one  or  two,  the  position  of  which  is  dimly  seen.    Most  of  them 
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appear  lii-st  beyond  its  edge,  and  are  then  of  about  normal  size,  but  at 
first  tliey  form  conspicuous  curves,  the  deeper  portions  of  which  are 
concealed.  They  then  assume  a  nearly  normal  com-se.  The  arteries  are 
narrow,  some  being  scarcely  visible.  Numerous  haemorrhages,  small  and 
striated,  are  scattered  over  the  retina  in  the  posterior  half  of  the  eyeball, 
except  on  the  temporal  side  (to  the  left).  In  this  direction  the  swelling 
reaches  almost  to  the  position  of  the  macula  lutea,  in  the  neighbourhood 
of  which  are  many  minute  white  dots  adjacent  to  the  edge  of  the 
swelling.    Vision  0. 

Fig.  2. — 0/;^/c  neuritis  in  a  case  of  old  fractures  of  the  skull;  inflam- 
matory growths  beneath  thcmj  at  the  base  the  results  of  previous  menin- 
gitis.   (Case  4,  p.  248.) 

The  position  of  the  disc  could  be  recognized  by  the  indii-ect  method  of 
examination,  but  by  the  direct  method  it  is  completely  concealed  by 
a  greyish-red  swelling,  of  nearly  three  times  the  diameter  of  the  disc, 
striated.  Upon  it  are  many  Avhite  spots  and  lines  (due  to  granule 
corpuscles,  &c.),  some  of  which  correspond  to  the  coui'se  of  the  arteries. 
One,  above,  is  surroimded  by  a  narrow  zone  of  hajmorrhage.  The  vessels 
are  concealed  in  the  middle  of  the  swelling ;  the  veins  more  completely  than 
some  of  the  arteries.  The  course  of  the  veins  is  very  tortuous.  Vision  JL. 
(The  microscopical  appearances  are  shown  in  PI.  XVI.  Figs.  1 — 4.) 

Fig.  3. — Neuritis  subsiding  into  atrophy;  slight  retinal  changes; 
tubercle  of  cerebellum..    Left  eye.    (Case  19,  p.  274.) 

The  disc  is  invisible  beneath  a  pale,  almost  white  swelling,  depressed 
in  the  centre.  Over  this  the  veins  curve.  After  sloping  do-wn  its  sides, 
they  are  concealed  by  the  adjacent  opacity  of  the  retma  for  a  short 
distance.  One  artery,  which  passes  downwards,  is  visible  on  the  surface 
of  the  swelling,  but  is  also  concealed  beyond  its  edge.  The  other 
arteries  appear  only  some  distance  from  the  edge.  Midway  between  the 
retina  and  the  macula  lutea  is  a  group  of  small  white  graniUar-looking 
spots,  apparently  just  behind  the  level  of  a  retinal  vessel  which  passes 
among  them.)  They  slowly  lessened  under  observation.  The  swelling 
gradually  subsided,  the  edges  of  the  disc  reappearing  and  its  aspect 
becoming  that  of  "  consecutive  atrophy."  Its  appearance  is  shown  ia 
section  in  PI.  XIV.  Fig.  2.)    Vision  0. 

Figs.  4  &  5. — Subsiding  neuritis,  recent  hcBtnoi-rhages,  and  same 
disc  after  recovery. 

The  patient  had  been  in  the  London  Hospital,  under  the  care  of  Dr. 
Hughlings  Jackson,  suffering  from  the  symptoms  of  cerebral  tumour, 
and  presenting  intense  optic  neuritis.  Under  treatment  the  symptoms 
subsided,  and  the  neuritis  gi-adually  lessened,  but  diu-ing  subsidence 
several  fresh  htcmorrhages  appeared.  He  died  some  years  later,  and 
the  cicatrix  of  a  syphilitic  growth  was  found  on  the  surface  of  the  brain. 

Fig.  4.— Subsiding  neuritis.  The  outline  of  the  disc  can  be  seen,  but 
is  not  clear;  its  surface  is  reddish  in  tint,  and  the  swelling  of  the 
papiUa  is  still  considerable,  as  evidenced  by  the  curves  formed  by  the 
veins  in  passing  over  its  edge.    Several  large  extravasations  are  seen. 
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One  of  these,  below,  foUows  the  com-se  of  an  artery.  Another  above 
and  to  the  left  is  round,  not  striated,  and  therefore  probably  situated  m 
the  deeper  layers  and  not  in  the  nerve-iibre  layer.  Vision  normal. 
Can  read  the  smallest  test  type. 

Ym.  o.—The  same  two  months  later.  The  htemorrhages  have  entirely 
disappeared.  The  disc  is  clear,  and  its  swelling  has  almost  subsided. 
But  the  tortuosity  of  the  vessels  has  increased,  probably  on  account  of 
their  permanent  extension  by  the  long  swelling. 


PLATE  YII. 

Figs.  1  &  2. —  Unilateral  optic  neuritis ;  prolably  cerebral  syphiloina. 
(Case  17,  p.  272.) 

Fig.  1. — i,eft  eye  presenting  considerable  optic  neuritis.  The  disc  is 
concealed  in  its  whole  extent  by  a  swelling — reddish,  striated,  extending 
a  little  beyond  the  normal  limits  of  the  disc.  It  presents  a  considerable 
depression  in  the  centre,  so  as  to  cause  the  prominence  of  the  outer  part 
to  be  annular  in  form.  The  veins,  a  little  larger  than  normal,  form 
conspicuous  curves  over  it,  lose  their  reflection  as  they  slope  down  the 
rather  steep  sides,  and  some  are  concealed  beyond  the  edge  for  a  short 
distance.  In  the  central  depression  the  veins  pass  behind  the  arteries 
and  are  imduly  concealed  by  the  swollen  tissue.  The  artery  which 
passes  upwards  is  visible  throughout ;  those  which  pass  downwards  are 
distinct  at  theii-  emergence  in  the  depressed  centre,  but  are  concealed  by 
the  swelling,  to  reappear  at  its  edge.  No  hasmorrhages.  Just  beyond 
the  edge  of  the  papilla  is  a  series  of  pale  concentric  lines  parallel  to  the 
edge,  due  to  the  folds  in  the  displaced  retina ;  they  are  limited  above 
and  below  by  a  small  vein.    Yision,  counts  fingers  only. 

Fig.  2. — Right  optic  disc  presenting  normal  characters.  Outline  clear  ; 
central  cup  distinct ;  vessels  of  normal  course  ;  the  veins  can  be  traced 
to  their  origin  at  the  bottom  of  the  cxip.  A  small  deposit  of  pigment 
lies  within  the  edge  of  the  disc,  across  a  vein. 

Figs.  3  &  4. —  Very  chronic  optic  neuritis,  in  a  case  of  epilep>toid  con- 
vulsions.   (Case  23,  p.  280.) 

Fig.  3. — Left  disc.  Outline  obscured  by  neuritic  swelling  of  slight 
prominence ;  the  centre  stippled  red,  the  periphery  only  slightly  lighter 
in  tint  than  the  fundus.  Veins,  of  nearly  normal  size,  concealed  in 
centre  by  whitish  tissue,  which  accompanies  the  larger  trimks  of  both 
arteries  and  veins  for  a  short  distance.  The  double  contour  of  the  veins 
lost  as  they  slope  down  the  sides  of  the  swelling  ;  arteries  nearly  normal. 
Vision  :  No.  2  Jiiger,  spells  No.  1.  Appearances  unchanged  during  four 
months'  observation. 

Fig.  4.— TAe  same  disc  two  years  later.  AU  swelling  is  now  gone. 
The  outline  of  the  disc  is  clear  in  the  greater  part  of  its  circumference, 
especially  so  in  the  outer  (temporal)  side  ;  indistinct  on  the  inner  (nasal) 
side.    Surface  rather  deeply  tinted.    Veins  large ;  at  their  junction  in 


332 


MEDICAL  OPHTHALMOSCOPY. 


the  disc  they  are  even  more  concealed  than  before,  and  the  white  tissue 
about  them  is  still  very  conspicuous.    Vision,  same. 

Fig.  5. — Slight  optic,  neuritis  in  a  girl,  with  great  anoemia  and 
moderate  hypermetropia  {■^-^).    (Case  44,  p.  310.) 

The  outline  of  the  disc  is  lost  under  a  pale,  reddish-grey  swelling,  of 
slight  prominence,  a  little  larger  than  the  disc.  The  veins,  of  normal 
size,  lose  their  reflection  as  they  curve  down  the  sides  of  the  swelling, 
and  some  are  obscured  beyond  its  edge  as  they  dip  into  the  substance  of 
the  retina.  Some  of  the  arteries  are  concealed  ;  others  distinguishable 
with  difficulty.  The  veins  are  unconcealed,  except  one  where  it  passes 
beneath  an  artery.  There  is  a  small  white  spot  near  the  centre  of  the 
swelling.    Vision  (uncorrected)  \. 

Fig.  6. — Optic  neuritis  in  a  case  of  lead  p)oisoning,  with  cerebral 
symj)toins.    (Case  28,  p.  288.) 

The  disc  is  concealed  by  a  swelling  of  moderate  prominence,  bordered 
by  a  fringe  of  striated  haemorrhage,  and  of  a  colour  nearly  that  of  the 
fundus.  Veins  a  little  larger  than  normal.  Arteries  concealed  by  the 
swelling,  and  most  of  them  very  narrow  on  the  retina. 

PLATE  VIII. 

Figs.  1  &  2. — Intense  newo-retinitis,  2)robablg  idiopathic,  in  a  chlorottc 
girl,  leaving  changes  simulating  albuminuric  retinitis.    (Case  29,  p.  289.) 

Fig.  1. — Right  fundus  oculi  during  the  height  of  the  neuritis.  The 
papilla  presents  a  very  large  pale  red  swelling,  Ave  times  the  transverse 
and  six  times  the  vertical  diameter  of  the  disc.  The  peripheral  portions 
are  paler  than  the  central.  Its  sides  are  steep,  and  marked  by  scattered 
striated  haemorrhages.  Even  the  tortuoiis  veins  are  almost  completely 
concealed  by  the  sweUing,  the  highest  parts  of  their  curves  alone  being 
seen.  At  the  edge  all  reappear,  are  greatly  distended,  and  form  conspicuous 
curves,  most  of  them  being  again  lost  for  a  short  space  in  the  retina. 
The  arteries  are  all  concealed.  Many  extravasations  fringe  the  swelling. 
The  largest  lies  over  a  vein  which  passes  downwards :  it  is  striated,  and 
has  a  paler  centre.  The  pale  edge  of  the  swelling  is  irregular,  presenting 
several  projections,  and  beyond  it  are  many  pale  spots  in  the  retina. 
The  swelling  on  the  temporal  (left)  side  reaches  as  far  as  the  macula,  and 
just  beyond  it  is  a  group  of  white,  rod-shaped  spots,  arranged  in  a  fan- 
like manner,  and  evidently  situated  on  the  temporal  side  of  the  maciila. 
There  are  a  few  small  haemorrhages  here  and  there  in  the  fundus  beyond 
the  limits  of  the  swelHng.  Vision:  No.  19  Jager;  considerable  limitation  of 
field,  especially  upwards  and  iawards.  Loss  of  colom'-vision  except  for  red. 

Fig.  2. — The  same  fundus  three  months  afterwards.  All  the  sweUing 
has  disappeared.  The  disc  is  clear,  but  has  a  "fiUed-in"  look,  the 
vessels  being  partly  concealed  at  their  emergence.  Both  arteries  and 
veins  are  very  narrow.  The  extravasations  have  disappeared  :  the  white 
spots  in  the  retina  persist,  but  have  a  more  gi-anular  aspect.  Some 
extend  along  the  vessels,  and  one  or  two  have  an  irregular  linear  course 
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as  if  corresponding  to  the  position  of  choroidal  vessels.  Many  white 
areas  lie  in  the  part  of  the  retina  around  the  disc  which  was  formerly 
occupied  by  the  sweUing.  The  fan-like  group  of  spots,  adjacent  to  the 
macula,  has  become  stiU  more  conspicuous,  and  others  appear  adjacent 
to  them,  and  of  simUar  arrangement ;  so  that  the  aspect  of  albuminuric 
change  is  very  closely  simulated.  Vision :  quantitative  perception  of 
light  only. 

PLATE  IX. 

YiG.  1. — Hcemorrhage  on  optic  disc  in  a  case  of  renal  disease, 
arterial  disease,  and  acute  cerebral  lesion.    Right  eye. 

The  optic  disc  is  otherwise  normal ;  the  central  cup  distinct,  narrow  but 
deep ;  the  arteries  and  veins  of  normal  size.  On  the  temporal  side  of  the 
disc  is  a  small  exti'avasation,  striated,  extending  on  the  retina  about  a 
disc's  breadth.  It  has  apparently  arisen  from  the  ruptm-e  of  a  small 
vessel,  which  can  be  traced  to,  but  not  beyond,  the  htemorrhage.  It  had 
given  rise  to  no  symptoms. 

Fig.  2. — Neuritis  alhuminurica.  Might  optic  disc  of  a  man  suffering 
from  chronic  renal  disease,  convulsions,  and  mental  derangement.  (Case 
36,  p.  299.) 

The  disc  presents  the  signs  of  slight  but  distinct  neuritis.  Its  outline 
can  be  nowhere  seen  ;  there  is  slight  swelling  ;  the  tint  of  the  papilla  is 
red,  and  the  redness  is  striated.  Many  small  vessels  radiate  from  it  on 
to  the  retina — more  than  is  common  in  neui'itis.  The  veins  are  rather 
large.  The  arteries  are  verj^  narrow — -not  more  than  one  half  the  diameter 
of  the  veins.  One  small  htemorrhage  exists  on.  the  temporal  (left)  edge 
of  the  disc.  On  the  surface  of  the  papilla  are  several  white  spots, 
irregular  in  shape.  One  is  situated  over  an  artery,  another  near  the 
middle  of  the  disc,  and  one  near  the  lower  edge.  One  small  soft  whitish 
spot  can  be  seen  on  the  retina  near  a  vessel  above  the  disc,  but  this  is 
the  only  trace  of  retinal  affection.  (There  were  no  spots  near  the  macula 
lutea.)    Vision:  No.  12  Jager. 

Fig.  3. — Albmninuric  neuritis  in  a  man  suffering  from  chronic 
renal  disease  {granular  kidney),  intense  headache,  and  loho  died  shortly 
afterwards  of  urccmia.    Right  eye.    (Case  37,  p.  301.) 

The  disc  is  concealed  by  a  considerable  greyish-red  swelling,  stippled 
and  striated.  The  veins  are  concealed  at  their  point  of  emergence,  curve 
over  the  prominence,  and  are  again  concealed  at  its  edge.  Beyond,  they 
have  a  normal  course  and  size  upon  the  retina.  The  arteries,  where 
visible  upon  the  papiUa,  are  a  little  below  the  normal  size ;  but  beyond, 
upon  the  retina,  they  are  much  smaller  than  normal,  some  being  scarcely 
visible  as  mere  lines,-  and  two  cannot  be  detected  beyond  the  edge  of  the 
papilla.  There  are  a  few  very  minute  shining  white  spots  upon  the 
centre  of  tlie  swelling  ;  between  it  and  tlie  macula  are  several  white 
flecks,  and  close  to  the  macula  a  few  radiating  dots  and  lines  are 
arranged  in  a  fan-like  form.    Vision :  reads  No.  6  Jager. 
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Fig.  4.—Subsidmff  albuminuric  nexiritis.  The  fundus  of  a  patient 
suferim/  from  chronic  Brifjhfs  disease  [probably  granular  kidney),  with 
a  jiulse  of  very  high  ieiision. 

The  papilla  is  slightly  prominent,  greyish-white,  the  edges  of  the  disc 
being  concealed  by  it.  The  veins  are  narrow,  and  the  arteries  extremely 
small,  recognizable  only  in  narrow  lines.  One  or  two  small  extravasa- 
tions are  seen  near  the  disc,  and  farther  off  are  several  small  collections 
of  pigment,  probably  the  remains  of  former  extravasations. 


PLATE  X. 

Fig.  I.— Acute  nejjhritic  retinitis,  in  a  patient  suffering  from  chronic 
renal  disease,  consecutive  to  an  acute  attack  twelve  years  2>reviously. 
(Case  39,  p.  302.) 

The  disc  is  veiled  by  a  pale  opacity,  not  prominent,  which  extends  on 
to  the  adjacent  retina.  Many  soft  wMte  areas  and  striated  haBmorrhages 
are  scattered  over  the  posterior  segment  of  the  retina.  The  veins  are  a 
little  larger  than  normal.  Many  of  them  are  much  concealed  at  the 
edge  of  the  papilla.  The  arteries  are  large  and  conspicuous  over  the 
disc,  but  cannot  be  traced  beyond  (probably  because  they  become  con- 
tracted in  size,  and  are  concealed  by  the  retinal  opacity).  For  the 
microscopical  appearances,  see  PI.  XVI.,  Figs.  7,  8,  9,  &  10. 

Fig.  2. —  Chronic  retinal  changes  in  albiwiimiria  ;  from  a  case  of  acute 
renal  disease  2iassing  into  the  chronic  form.  Right  eye.   (Case  40,  p.  305.) 

The  disc  and  its  central  cup  are  normal.  The  vessels  have  a  normal 
course.  Many  ii-regular  white  spots  lie  around  the  disc,  especially 
between  it  and  the  macula,  around  which  is  a  lialo  of  small  spots,  for  the 
most  part  very  minute  ;  one  or  two  larger  and  very  white.  The  other  spots 
are  soft-edged ;  some  of  them  are  superficial  to  the  veins.  There  are  a 
few  small  hasmorrhages,  most  of  them  adjacent  to  white  spots.  A  small 
vessel  which  passes  upwards  is  accompanied  by  extravasation,  as  if  into 
its  perivascular  sheath.    Vision :  reads  No.  12  Jager. 

PLATE  XI. 

Fig.  1, — Retinal  changes  in  a  case  of  2>rogressive  pernicious  dncemia. 
Right  eye.    (Case  45,  p.  311.) 

The  general  tint  of  the  fundus  is  paler  than  normal.  The  disc  is  clear 
and  the  vessels  distinct  almost  to  their  origin  in  the  centre.  The  veins 
are  very  broad  and  pale,  scarcely  darker  than  the  arteries.  Their  central 
reflection  is  broad  and  indistinct.  The  arteries  are  rather  narrower  than 
normal,  and  very  narrow  in  proportion  to  the  veins.  A  large  niunber  of 
striated  hfemorrhages  lie  around  the  papilla.  Many  of  these  are  adjacent 
to  vessels,  in  front  of  or  beside  them,  but  the  course  of  the  vessels  is  not 
disturbed.    Some  white  spots  are  seen,  most  of  which  are  adjacent  \o 
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extraTasations,  one  or  two  being  snrroiuidecl  bj^  a  halo  of  htcniorrhage. 
One  large  white  spot  above  the  disc  has  an  irregular  extravasation 
.below  it,  bnt  only  a  few  small  spots  of  blood  above  it. 

Fig.  2— Retinal  chanc/es  in  leucoeythcHmia.  '  Right  eye.  (Case 
46,  p.  312.) 

The  optic  disc  is  clear  and  normal.  The  course  of  the  vessels  is 
normal.  The  retinal  veins  are  very  broad— at  least  twice  theii-  normal 
width.  Their  centi-al  reflection  is  in  some  veins  narrow  and  indistinct, 
in  others  it  is  broad.  The  disproportion  in  size  between  the  arteries  and 
veins  is  thus  very  great.  They  are  exceedingly  pale,  scarcely  darker 
than  the  arteries.  An  annular  zone  of  .hasmorrhage  sm-rounds  the 
macida  lutea,  broader  on  the  temporal  than  on  the  nasal  side.  On  the 
latter,  adjacent  to  it,  the  retina  presents  a  grey  reflection.  Between  this 
and  the  disc  is  a  striated  hemorrhage,  in  which  are  one  or  two  white 
spots.  On  the  outer  side  of  the  annular  extravasation  is  a  small,  soft, 
white  spot  surrounded  by  a  halo  of  htcmorrhage.  The  extravasation 
had  caused  a  corresponding  central  defect  in  the  field  of  vision. 
(Subsequently  the  veins  became  stUl  larger  and  more  tortiioiis  as  in 
Kg.  1,  p.  11.) 

PLATE  XII. 

Fig.  1. — Retinal  changes  [perivascular  disease,  aneurisms,  cfcc.)  in  a 
case  of  chronic  7'enal  disease.    Right  eye.    (Case  42,  p.  308.) 

The  outline  of  the  optic  disc  can  be  seen  on  the  nasal  (right)  side,  but 
is  not  very  distinct.  Its  temporal  portion  is  concealed  by  a  white  opacity, 
which  extends  on  the  adjacent  retina  towards  the  macula  lutea.  Near 
the  latter  are  a  few  minute  white  spots.  Several  small  extravasations 
are  seen :  one,  rounded  in  form,  near  the  macula,  and  another  below, 
which  extends  for  a  long  distance  along  the  course  of  a  small  vessel, 
wider  at  parts  than  at  others,  and  in  one  place  interrupted.  Another 
extends,  as  a  linear  extravasation,  along  the  course  of  a  vein  which 
passes  directly  downwards.  Three  arteries  which  pass  upwards  present 
a  pecviliar  appearance,  being  concealed  more  or  less  completely  by  white 
bands,  corresponding  in  width  to  the  vessels.  One,  which  passes 
upwards  and  to  the-right  (in  the  di-awing)  is  masked  for  a  considerable 
distance  by  such  a  band,  which  ceases  suddenly,  and,  before  its  termi- 
nation, presents  two  interruptions.  The  vessel  beyond  the  sheath,  and 
in  the  interruptions,  is  seen  to  present  perfectly  normal  characters. 
Another  artery,  which  passes  upwards  and  to  the  left,  is  free  at  its 
origin,  but  just  beyond  the  edge  of  the  disc  is  concealed  by  a  similar 
band.  It  pursues  a  somewhat  wavy  course,  the  lower  parts  of  the 
curves  being  indistinct.  Like  the  other,  the  band  ends  abruptly,  and 
the  vein  beyond  presents  a  normal  appearance.  Another  artery,  which 
arises  in  the  disc  from  that  last  described,  presents  a  similar  white 
sheath  from  its  commencement  to  its  disappearance  behind  an  artery. 
It  emerges  some  distance  beyond,  free.  A  vein  passing  upwards  presents 
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peculiar  corkscrew-like  curves.  The  vein  which  passes  downwards  is 
invisible  for  a  short  distance,  beyond  the  extravasation  just  described, 
together  -with  its  accompanying  artery.  The  arteries  are,  for  the  most 
part,  otherwise  normal,  but  one,  which  passes  directly  downwards,  pre- 
sents, some  distance  from  the  disc,  several— at  least  four— distinct 
dilatations,  evidently  minute  aneurisms.  The  central  reflection  from 
the  vessel  broadens  out  in  these  dilatations.  The  last  one  is  globular, 
and  appears  at  first  sight  to  terminate  the  vessel,  but  closer  inspection 
reveals  a  narrow  white  band  passing  from  it,  which  farther  on  broadens, 
and  gives  origin  to  a  branch  of  an  artery  of  normal  appearance.  Here 
and  there  in  the  retina  are  small  collections  of  pigment.  Vision — counts 
fingers  only. 

Fig.  2. — Emholism  of  the  central  artery  of  the  retina,  occurrinq 
simultaneously  with  an  emholism  of  the  middle  cerehral  artery.  Left 
eye,  indirect  image.    (Case  47,  p.  313.) 

The  drawing  was  made  about  a  fortnight  after  the  occurrence  of  the 
embolism.  The  disc  (previously  veiled  by  opacity)  is  clear  and  pale  (not 
quite  pale  enough  in  the  figure),  the  peripheral  part  almost,  but  not 
quite  so  clear  as  the  central  cup.  Its  edges  are  sharp.  The  veins  have 
a  normal  size  and  course.  Several  of  them,  however,  disappear  at  the 
edge  of  the  disc.  The  arteries  are  filiform  on  the  disc  and  for  some 
distance  beyond.  Some  remain,  as  far  as  they  can  be  seen,  narrow 
(even  to  the  periphery  of  the  retina) ;  others  become  wider  at  a  distance 
from  the  disc,  which  varies  in  the  case  of  different  branches.  From 
the  upper  part  of  the  disc  a  white  opacity  extends  a  short  distance  on  to 
the  retina.  A  similar  but  narrower  white  area  extends  from  the  lower 
part  of  the  disc,  being  evidently  situated  behind  the  level  of  an  artery, 
and  it  gradually  widens  and  becomes  less  intense,  and  is  continuous 
with  a  mottled  opacity  which  occupies  the  region  of  the  macula,  and  is 
the  remains  of  a  large  white  area  which  at  first  occupied  this  region.  A 
branch  of  an  artery  which  courses  across  the  upper  part  of  this  area  is 
evidently  dilated,  and  the  minute  branches  which  come  from  it  are 
abnormally  distinct.    Vision  0. 

Fig.  3.— Partial  embolism  of  the  central  artery  of  the  retitia.  Right 
eye,  direct  image.    (Case  48,  p.  318.) 

The  disc  is  clear ;  the  central  cup  and  sclerotic  ring  distinct.  The 
veins  are  of  normal  course  and  character.  One  division  of  the  central 
artery,  comprising  the  branches  which  com'se  downwards  and  to  the 
right  (in  the  figure),  is  perfectly  normal.  The  branches  of  the  other 
division  emerge  from  the  upper  part  of  the  disc.  Of  these,  two  which 
pass  upwards  and  outwards  (to  the  left)  are  completely  obliterated, 
visible  only  for  a  short  distance  as  white  threads.  Two  others  which 
pass  upwards  are  very  narrow,  but  their  central  reflection  can  just  be 
distinguished.  One  of  them  is  accompanied  for  a  short  distance  by 
fine  white  lines  along  its  sides.  Both  vessels,  some  distance  from  the 
disc,  become  wider  and  resume  their  normal  appearance  ;  a  branch  of  one, 
which  passes  to  the  right,  remains  filiform  throughout.    No  changes 


PLATE  XIII 


W.  R  G.  d€l! 


DESCRIPTION  OF  PJ.ATES. 


337 


visible  in  the  neighiboiirliood  of  the  macula.  Vision  :  the  field  presented 
a  defect  corresponding  to  the  area  supplied  hy  the  obstructed  vessels 
(see  case,  p.  318,  and  Fig.  4,  p.  33,  where  by  an  error  the  field  is  said  to 
be. of  the  left  eye). 

PLATE  XIII. 

Figs.  1,  2,  &  3.— Tubercle  of  the  choroid.    (Case  35,  p.  299.) 

YxG.  1. — Posterior  segment  of  eyeball  from  a  case  of  acute  tuberculosis 
in  a  child.  Choroidal  tubercles  were  seen  with  the  ophthalmoscope  the 
day  before  death  as  whitish  spots,  one,  nearly  as  large  as  the  disc,  with 
a  little  accumulation  of  pigment  near  it.  After  death  the  anterior 
segment  of  the  eyeball  was  removed,  and  the  retina  drawn  to  one  side 
(the  left  in  the  figure),;  six  round  white  prominent  tubercles  are  seen 
in  the  choroid,  the  largest  nearly  a  millimetre  in  diameter,  the  others 
about  half  that  size.  The  prominence  of  each  extends  beyond  the  limits  of 
the  white  area,  and  was  much  more  conspicuous  after  the  eye  had  been 
placed  in  spirit  than  when  the  drawing  was  made.  (X  2.) 

Fig.  2. — Section  of  two  of  the  smaller  of  these  tubercles.  They  are 
seen  to  occupy  the  whole  thickness  of  the  vascular  layer  of  the  choroid, 
and  to  be  nearly  double  its  depth,  pushing  forwards  the  layer  of  pigment- 
epithelium.  Over  one,  the  epithelium,  at  the  place  where  the  section 
passes  through  it,  is  unbroken,  in  the  other  the  tubercle  is  exposed  in  a 
space  equal  to  about  one-half  its  diameter.  The  prominence  due  to  the 
tubercle  is  seen  to  be  double  the  width  of  its  exposed  area.  Below  the 
choroid  the  deeper  layers  of  the  sclerotic  are  shown,  with  flattened  pig- 
ment cells  in  the  portion  next  to  the  choroid.  (X  30.) 

Fig.  3. — One  half  of  a  tubercle.  The  outer  part  consists  of  cells 
and  fibres,  which  pass  gradually  into  the  choroidal  stroma.  A  large 
choroidal  vessel  is  seen,  in  section,  in  the  right  side  of  the  figure,  and 
around  it  are  some  of  the  pigment  cells  of  the  choroid.  The  central 
part  of  the  tubercle  (to  the  left)  is  in  a  state  of  granular  degeneration, 
the  constituent  tissue-elements  being  no  longer  recognizable.  Above  it 
is  the  pigment-epitheHum,  and  below  are  the  pigment  cells  of  the  deepest 
layer  of  the  choroid  adjacent  to  the  sclerotic,  (x  100.) 

Figs.  4 — 9. — Descending  neuritis  in  a  case  of  cerebral  tumour.  (Case 
3,  p.  245.)    The  disc  is  shown,  in  an  earlier  stage  of  neuritis,  PL  III.  3. 

Fig.  4. — Section  through  the  middle  of  the  optic  nerve  entrance, 
showing  considerable  and  rather  steep  swelling  of  the  papilla,  with  a 
deep  central  depression.  The  highest  part  of  the  swelling  is,  on  the 
temporal  side  (to  the  right),  opposite  the  edge  of  the  sclerotic,  while  on 
the  nasal  side  (to  the  left)  the  highest  part  is  a  little  beyond  this  point. 
The  central  depression  is  seen  to  extend  almost  to  the  choroidal  level. 
The  retinal  layers  are  displaced  outwards  on  each  side.  The  course  of 
the  nerve  fibres  can  still  be  seen  in  the  swollen  papilla,  but  among  them 
are  scattered  large  numbers  of  leucocytes  and  nuclei  (shown  as  black 
dots).  They  are  especially  abundant  at  the  bottom  of  the  central 
depression,  and  are  in  places  aggregated  into  dense  groups,  which,  near 

z 


338 


M K DICA h  OPHTHALMOSCOPY. 


the  surface,  appeared  during  life  as  white  spots.  The  same  infiltration 
of  leucocytes  can  be  traced  through  the  sclerotic  ring,  and  down  the 
optic  nerve,  where  they  are  especially  abundant  between,  and  separating, 
the  fasciculi  of  the  nerve.  The  retinal  vessels  are  seen  dilated  within 
the  nerve,  but  in  tlie  sclerotic  ring  they  have  passed  out  of  the  plane  of 
the  section.  The  sheath  of  the  optic  nerve  is  not  distended,  but  its 
walls  are  infiltrated -with  leucocytes,  (x  20.) 

Fig.  o.~A  section  through  the  same  2>(U^iU(i,  near  the  edge.  The 
central  depression  is  not  divided.  Groups  of  leucocytes  are  seen  to  lie  in 
the  substance  and  near  the  surface  of  the  papilla.  To  the  left  the  deeper 
layers  of  the  displaced  retina  are  thro^vn  into  folds.  (X  20.) 

Fig.  6. — A  jJortion  of  a  section  through  the  substance  of  the  same 
jmjnlla.  Small  vessels  are  seen  distended  with  blood  corpuscles.  Two 
small  vessels  divided  transversely  in  the  middle,  and  a  larger  vessel 
divided  longitudinally  on  the  right,  are  siuTounded  by  leucocytes.  The 
nerve  fibres  course  upwards  and  to  the  left;  they  present  in  places  slight 
varicose  swellings,  and  are  everywhere  separated  by  spaces  (oedema). 
Coursing  at  right  angles  to  these  fibres  are  delicate  connective  tissue 
(supporting)  fibres,  with  oval  nuclei  corresponding  in  direction  to  that  of 
the  latter,  (x  150.) 

Fig.  7. — A  iwrtion  of  a  longitudinal  section  of  the  optic  nerve  Just 
behind  the  sclerotic,  showing  the  iiTegular  outlines  of  the  degenerating 
nerve  fibres,  and  the  infiltration  of  leucocytes  into,  and  especially 
between,  the  fasciculi.  (X  150.) 

Fig.  8. — .1  transverse  section  of  the  nerve  about  a  centimetre  behind 
the  sclerotic.  The  surface  of  the  nerve  is  divided  on  the  left  side  of  the 
section.  The  divided  nerve  fibres  present  only  an  irregular  granular 
appearance,  the  axis-cylinders  being  no  longer  demonstrable  by  any 
mode  of  staining.  Leucocytes  thickly  infiltrate  the  bundles,  but  are 
less  abundant  in  the  interspaces.  The  sheath  presents  many  compressed 
nuclei.  (X  150.) 

YiG.  9. — A  transverse  section  through  the  same  optic  nerve,  just  in 
front  of  the  optic  commissure.  The  tissue  on  the  surface  of  the  nerve 
(to  the  left  of  the  figure)  contains  dilated  vessels  and  large  numbers  of 
leucocytes,  which  are  also  very  abundant  in  the  inter-fascicular  septa, 
and  are  also  infiltrated  iato  the  substance  of  the  bundles  of  fibres. 
(X  150.) 

PLATE  XIV. 

PlQS.  1 — 5.  Sectio7is  of  o])tic  disc,  nerve,  aiid  tract,  from  a  case  of 
optic  neuritis  in  tumour  of  the  outer  surface  of  the  right  cerebral  hemi- 
sjjhere.    (Case  22,  p.  279.) 

YiG,  1. — A  section  through  nearly  the  middle  of  the  papilla.  The 
swelling  is  considerable,  greater  on  one  side  than  on  the  other.  The 
commencement  of  the  retina  is  displaced  some  distance  from  the  edge  of 
the  choroid.    The  course  of  the  nerve  fibres  can  be  well  seen,  but  among 
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and  between  the  bundles  lie  large  numbers  of  nuclei,  shown  as  dots.  At 
the  bottom  of  the  central  depression  a  large  vessel  is  seen  emerging ; 
and,  as  it  passes  into  the  tissue,  it  becomes  much  narrowed,  as  if  from 
compression  in  the  substance  of  the  papilla  (cf.  next  iigure).  The  nerve 
behind  the  lamina  eribrosa  presents  many  nuclei,  but  its  sheath  is 
scarcely  distended.    (X  15.) 

Fig.  2. — Another  section  of  the  same  disc,  through  the  deepest  part  of 
the  persistent  narrow  central  depression.  A  vessel  is  divided  longi- 
tudinally, and  it  is  seen  that  neither  in  the  sclerotic  ring,  nor  behind  it, 
does  it  present  any  trace  of  compression.  On  the  right  side,  at  the 
highest  part  of  the  swelliag,  the  section  has  divided  a  small  portion  of  a 
vein  and  artery,  which  are  shown  more  highly  magnified  in  the  next 
figiu-e.   (X  8). 

Fig.  3. — A  iwrtion  of  the  section  shown  in  Fig.  2.  Above  (at  a)  is 
seen  the  section  of  a  distended  vein,  close  to  the  surface.  Below  (at  h) 
is  an  oblique  section  through  a  contracted  artery  with  thick  walls.  In 
the  intervening  space,  leucocj'te-lLke  corpuscles  are  densely  infiltrated 
among  the  nerve  fibres,  the  course  of  which  can  be  distinguished. 
(X  150.) 

Fig.  4. — Part  of  a  transverse  section  through  the  optic  nerve,  half 
an  inch  behind  the  c/lobe.  The  connective  tissue  trabeculae  are  not 
thickened,  but  the  inner  sheath  of  the  nerve  (seen  on  the  right)  contains 
a  large  number  of  corpuscles,  and  similar  corpuscles  are  scattered 
among  the  nei've  fibres,  a  little  more  abundantly  than  normal.  The 
nerve  presented  similar  appearances  as  far  back  as  the  commissure. 
(X  150.) 

Fig.  5. — A  portion  of  a  longitudinal  section  through  one  ojitic  tract  in 
the  satne  case.  The  corpuscles  lying  among  the  nerve  fibres  are  distinctly, 
though  moderately,  increased  in  niunber.   (X  150.) 

Fig.  6. — From  the  substance  of  a  stvoilen  disc  in  tubercular  menijigitis. 
Collections  of  leucocyte-like  corpuscles  lie  within  a  sheath  which  surrounds 
two  vessels,  one  small,  containing  a  few  red  blood-corpuscles,  the  other 
larger,  presenting  conspicuous  fibre  cells  in  its  wall  and  a  few  leucocyte- 
like cells  in  its  interior.   (X  150.) 

Fig.  7. — Part  of  a  section  of  an  inflamed  papilla  in  cerebral  tumour. 
(Case  15,  p.  267.) 

Transient  optic  neuritis  had  existed  three  months  previously,  and  had 
returned  shortly  before  death.  The  section  is  just  below  the  surface  of 
the  central  depression.  Two  vessels  are  seen  in  transverse  section,  an 
artery  (below)  and  avein  (above),  with  theii-  outer  coats  greatly  thickened 
by  substance,  presenting  slight  fibrillation.  Below,  a  small  vessel  is 
seen  distended  ^vith  blood,  and  with  walls  similarly  changed.  The 
tissue  around  is  infiltrated  with  corpuscles.   (X  100.) 

Figs.  8,  9,  &  10. — Fro7n  a  case  of  optic  neuritis  in  tumour  of  the 
right  frontal  lobe.    (Case  16,  p.  269.) 

Fig.  S.—A  soction  of  the  termination  of  the  optic  nerve.  The  papilla 
presents  consideralile  swelling.    The  retina  is  displaced  outAvards  a 
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considerable  distance,  and  the  miclear  layers  are  at  first  much  thickened. 
Corpuscles  arc  scattered  through  the  substance  of  the  swelling,  and  are 
aggregated  into-  masses  and  along  the  vessels,  the  course  of  which  is 
thus  indicated.  Through  the  optic  nerve,  behind  the  lamina,  there  are 
also  numerous  corpuscles,  some  of  which  are  similarlj-  collected  along 
the  vessels.  The  central  vein  passes  through  the  sclerotic  ring  without 
exhibiting  any  trace  of  compression.  The  sheath  of  the  optic  nerve  is 
not  distended,   (x  15.) 

Fig.  9. — A  portioti  of  a  transverse  section  through  the  optic  nerve 
of  the  same  eye,  midway  between  the  globe  and  the  optic  foramen.  The 
corpuscles  scattered  through  the  nerve  fibres  are  rather  more  abundant 
than  normal,  and  there  is  some  degeneration  in  the  nerve  fibres,  (x  100.) 

Fig.  10. — A  transverse  section  of  the  same  nerve  just  in  front  of  the 
commissure.  The  bundles  of  nerve  fibres  are  separated  by  much  fibrous 
tissue,  containing  many  nuclei,  oval  and  fusiform.  The  fasciculi  of  the 
nerve  are  apparently  being  encroached  on  by  the  fibrous  tissue,  and  in 
some  an  indistiact  fibrillation  can  be  seen  passing  through  them.  The 
nerve  fibres  are  much  degenerated,  and  corpuscles  are  scattered  among 
them,    (x  100.) 

PLATE  XV. 

Fig.  1 . — Section  through  the  outer  part  of  an  inflamed  pajnlla,  in  a 
case  of  descendiiig  neuritis  (PL  XIII.  4 — 9,  Case  3,  p.  245,  PL  III.  3), 
showing  the  changes  in  the  commencement  of  the  displaced  retina. 
Above,  to  the  right,  the  section  is  bounded  for  a  short  distance  by  the 
hyaloid  membrane,  the  margin  being  oblique  from  the  shape  of  the 
papillary  swelling,  (a)  The  choroidal  epithelium.  (J)  The  layer  of  rods 
and  cones  with  the  elastic  lamina  below  it.  It  is  thrown  into  folds  by 
the  displacement,  (c)  The  outer  nuclear  layer;  and  [d)  the  inner  nuclear 
layer.  On  the  right  these  are  fused  together,  apparently  by  an  increase 
of  their  nuclei,  but  in  the  middle  of  the  figui-e  they  are  still  separated  by 
the  outer  molecular  layer,  (e)  The  inner  molecular  layer,  and  (/)  the 
ganglion- cell  layer,  little  changed.  Towards  the  left  these  layers  become 
irregular,  the  nuclei  of  the  inner  nuclear  layer  becoming  separated,  and 
between  these  groups  of  nuclei  the  remains  of  the  vertical  fibres  of 
MiiUer  can  be  seen,  [g)  The  layer  of  nerve  fibres,  thickened,  and  contain  - 
ing  many  lymphoid  corpuscles,  and  several  vessels  distended  with  blood  ; 
the  walls  of  one  being  encrusted  with  leucocytes.  To  the  left  the  lowest 
layer  of  nerve  fibres  curve  down  and  come  in  contact  with  the  choroid, 
in  consequence  of  the  swelling  of  the  papUla,  determining  thus  the  dis- 
placement of  the  retina.   (X  150.) 

Figs.  2  &  3. — Sections  of  an  optic  nerve  in  a  case  of  tubercle  of  the 
cerebellum  and  tubei'cular  meningitis ;  consecutive  atrophy,  (Case  1 9, 
p.  274,  PL  VI.  Fig.  3.) 

Fig.  2. — A  section  through  the  end  of  the  nerve.  The  papUla  presents 
no  promiience,  but  shows  evidence  of  old  neui-itis  in  the  displacement  of 
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the  retinal  layers,  and  in  the  structm*e  of  the  papilla,  aU  the  nerve  fibres 
having  been  destroyed.  Behind,  in  the  nerve,  the  separation  between 
the  bundles  of  nerve  fibres  can  be  distinguished,  but  the  fibres  are- 
degenerated.  The  sheath  of  the  optic  nerve  is  greatly  distended,  and 
delicate  trabecula)  connect  the  two  layers.  A  vessel  is  divided  longitu- 
dinally, but  neither  within  the  sclerotic  ring  nor  behind  it,  is  it  com- 
pressed. Within  the  papilla,  however,  its  branches  are  very  narrow. 
(X  15.) 

j^ie.  3, — ^  transverse  section  through  the  same  optxc  nerve  near  the 
bach  of  the  orbit.  The  fasciculi  of  degenerated  nerve  fibres  are  infil- 
trated vsdth  nuclei  and  cells  of  irregular  size  and  shape.  The  septa 
between  the  bundles  are  a  little  thickened,    (x  100.) 

Figs.  4 — 7. — Section  through  the  optic  disc  and  nerve  in  a  case  of  optic 
neuritis  due  to  chronic  cerebritis  (Case  27,  p.  286.) 

Figs.  4  &  5  are  sections  through  the  termination  of  the  02jtic  nerve.  The 
papiUa  is  but  slightly  swollen,  contains,  however,  many  nuclei,  and  has 
displaced  the  retinal  layers.  In  Fig.  5  a  vein  is  divided  longitudiually, 
and  presents  no  constriction  iu  or  behind  the  sclerotic  ring.  A  small 
portion  of  an  artery  lying  beside  it  has  been  included  in  the  section.  In 
Fig.  4,  one  of  the  primary  branches  of  the  vein  is  seen  to  be  much 
narrowed  ia  the  substance  of  the  papilla  (compare  PL  XIV.  1).  There  is 
little  distension  of  the  optic  sheath,    (x  15.) 

Fig.  6. — A  portion  of  a  section  of  the  ojjtic  nei've  a  short  distance 
behind  the  globe.  It  contains  a  large  number  of  corpuscles  within  its 
fasciculi,    (x  100.) 

Fig.  7. —  The  same  optic  nerve  in  front  of  the  commissure.  The 
infiltration  with  corpuscles  is  greater  than  fui'ther  forwards,  and  the 
connective  tissue  septa  are  thickened  and  irregular.    (X  100.) 

Fig.  8. — A  portion  of  a  section  through  an  inflamed  2M2yilla  in  a  case 
of  tubercular  meningitis.  The  chief  change  is  the  separation  of  the 
nerve  fibres  by  roimd  and  oval  spaces  (oedema).  The  corpuscles  of  the 
nerve  are  unduly  numerous  and  lie  in  groups,  indicating  the  division 
into  fasciculi.  The  position  of  the  nuclei  is  apparently  determined  by  the 
existence  of  a  series  of  sustentacular  fibres  which  have  a  direction  at 
right  angles  to  the  nerve  fibres.    (X  150.) 

Fig.  9. — Soine  of  these  fibres  and  their  nuclei  more  hir/hly  magnified. 
The  fibres  are  swollen  and  some  of  them  present  Itnob-like  projections  iu 
the  position  of  the  nuclei,    (x  20.) 

Fig.  10 — Varicose  nerve  fibres  from  the  same  case,  (x  20.) 

PLATE  XVI. 

Fig.  1. — Section  through  the  swollen  papilla  in  a  case  of  old  chronic 
meningitis,  tvith  inflammatory  growths  in  the  convexity  of  the  brain. 
(Case  4,  p.  248,  PL  VI.  2.) 

The  prominence  of  the  papilla  is  considerable,  its  sides  steep,  and  the 
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central  depression  large,  but  not  extending  more  tlian  half  way  to  the 
level  of  the  choroid.  The  vessels  within  the  sclerotic  ring  show  no  sign 
•of  compression.  At  the  edge  of  the  swelling  a  large  vein  forms  two 
vertical  curves  in  the  substance  of  the  thickened  retina,  the  loAver 
curve  reaching  the  inner  nuclear  layer.  The  retinal  layers  are 
displaced.  On  the  right  side  the  choroidal  epithelium  has  disap- 
peared from  the  portion  from  which  the  retina  has  been  pushed 
away.  On  the  left  side  the  cpitheliiim  persists  in  this  situation.  The 
edge  of  the  sclerotic  opening  is  seen  to  be  straight  on  the  left  side,  and 
oblique  on  the  right ;  the  latter,  however,  is  evidently  due  to  the  shape 
of  the  opening,  and  not  to  any  stretching  by  swelling  of  the  nerve,  for 
the  nerve  fibres  have  a  straight  course,  and  do  not  correspond  to  the 
edge  of  the  ring,  the  space  between  the  two  being  occupied  only  by  the 
transverse  fibres  of  the  lamina  cribrosa.    (X  15.) 

Fig.  2. —  Corpuscles  containing  fatty  (/lobules  and  granules  from  the 
substance  of  the  2>a2nllu  shown  in  Fig.  1,  and  to  aggregations  of  which 
the  white  sjjots  show7i  in  PI.  VI.  2  were  due.    (Griycerine  preparation.) 

The  corpuscles  are  of  large  size ;  some  evidently  crammed  with 
masses  of  fatty  matter  ;  in  many,  however,  the  globules  and  granules 
are  aggregated  in  the  centre,  and  the  outer  part  is  clearer,  although 
highljr  refracting  :  a,  b,  and  c  perhaps  indicate  stages  in  the  formation 
of  these  bodies.  In  a  a  number  of  globules  are  simply  aggregated 
together  ;  in  6  a  similar  aggregation  appears  in  part  fused  together  and 
bounded  by  a  membrane ;  in  c  the  process  of  union  has  gone  still 
further.    (X  100.) 

Fig.  3. — Section  of  the  retina  from  the  same  case,  some  distance  from 
the  disc,  showing  an  enormously  distended  vein,  occupying  in  places 
about  two-thirds  of  the  thickness  of  the  retina.  It  presents  vertical 
cm'ves,  and  at  the  lowest  part  has  disturbed  the  nuclear  layers  of  the 
retina.    (X  50.) 

Fig.  4. — From  a  section  of  the  o])tic  tract,  same  case.  The  nucleus- 
like bodies  are  very  numerous,  and  are  aggregated  into  a  dense  group 
resembling  a  ' '  miliary ' '  abscess,  such  as  is  seen  in  the  medulla  in 
hydrophobia.    (X  100.) 

Fig.  5. — Grey  atroj'hy  of  ojHic  nerve:  transi^erse  sectioji,  midway 
betxoeen  the  eyeball  and  the  o^dic  foramen.  The  trunk  of  the  nerve  was 
grey,  and .  gelatinous  in  aspect,  and  was  not  diminished  in  size.  The 
other  optic  nerve  was  healthy. 

The  appearances  are  precisely  those  seen  in  cases  of  grey  atrophy  of 
both  optic  nerves,  such  as  is  met  with  in  locomotor  ataxy.  The  nerve 
fibres  are  completely  degenerated,  a  gi-anular  tissue  representing  them. 
The  normal  trabecula;  have  disappeared,  and  through  the  section  of  the 
nerve  arc  scattered  tracts  and  islets  of  a  slightly  fibrillated,  in  places 
almost  homogeneous,  colloid- looking  tissue.  These  tracts  enclose  vessels 
which  can  be  distinguished,  small  in  size,  and  with  thickened  walls,  in 
the  centre  of  each.  Tlie  fibrillation  is  concentric  to  the  vessel,  and  is 
most  marked  in  the  periphery  of  the  tissue.    In  many  parts  these  tracts 
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of  tissue  occupietl  a  lavgev  area  than  the  degenerated  nerve  librea. 
(X  100.)' 

YiQ,  e.— Section  of  a  normal  optic  nerve,  for  conqmrison. 

The  trabeculfe  are  regular  and  contain  onlj'-  a  few  nuclei.  Other 
nuclei  are  sparsely  scattered  tlu-ough  the  section  of  the  bundles  of  nerve 
fibres  ;  the  divided  ends  of  the  fibres  are  represented  by  dots.  In  many 
sections  of  the  same  nerve  no  nuclei  could  be  seen  among  the  fibres. 
(X  150.) 

PxG.  1.— Degenerated  fibres  of  lliiller  from  the  retina  in  a  case  of 
acute  alhuminuric  retinitis.  (Case  39,  p.  302,  PI.  X,  Fig.  1).  Recent 
preparation. 

The  fibres  are  swollen  and  cloudy,  especially  in  the  enlarged  extremi- 
ties. Here  and  there  are  minute  refracting  globules,  no  doubt  fatty, 
and  arranged  in  the  fibre  in  a  moniliform  row.     (X  250.) 

Fie.  8. — Products  of  retinal  degeneration  —  same  case.  (Recent 
specimen.) 

Two  "  compoimd  granule  corpuscles  "  are  seen  filled  with  globules  and 
gi-anules  of  fat.  Two  other  aggregations  of  similar  character,  but 
without  an  enclosing  cell  wall.  A  free  fat  globule  is  also  seen.  Similar 
bodies  were  very  abundant  in  the  opaque  parts  of  the  retina,  and,  by 
their  aggregation,  had  caused  the  white  spots  seen  in  PI.  X. 

EiG.  9.  —Section  of  the  same  retina  after  hardening  in  Ifuller^s  fluid, 
showing  the  condition  of  cedema  of  the  retina. 

The  section  is  taken  some  distance  from  the  optic  disc.  The  nerve- 
fibre  layer  (n)  is  normal.  In  the  gangiion-cell  layer,  no  nerve  corpuscles 
are  to  be  seen ;  it  is  occupied  by  large  spaces  apparently  due  to  cedema 
around  the  nerve  cells,  and  from  which  the  nerve  cells  have  fallen  out, 
probably  in  the  preparation  of  the  section.  The  inner  molecular  layer  (c) 
is  normal.  The  inner  nuclear  layer  [d)  is  in  some  parts  normal,  but  is 
interrupted  by  a  large  empty  cavity.  Other  similar  ca-vdties  lie  in  the 
outer  nuclear  layer  (e),  and  cause  it  to  be  much  wider  than  normal. 
The  outer  nuclear  layer  (/)  presents  only  indications  of  a  tendency  to 
dissociation  of  its  elements.  The  layer  of  rods  and  cones  has  disappeared 
(post-mortem  change),    (x  150.) 

Fig.  10. — Section  through  the  same  retina  near  the  disc  {in  the  position 
of  one  of  the  white  siwts  shown  in  PI.  X.  1.) 

The  retina  is  greatly  thickened,  as  may  be  observed  by  comparison 
with  Fig.  9,  which  is  drawn  upon  the  same  scale.  It  also  presents 
evidence  of  detachment  from  the  choroid.  All  the  layers,  except  the 
outer  nuclear  layer,  participate  in  the  thickening,  but  it  is  chiefly  due  to 
the  changes  in  the  nerve-fibre  layer  (a  a'),  which  occupies  about  one  half 
of  the  thickness  of  the  retina.  The  inner  portion  of  this  is  occupied  by 
large,  round,  or  oval  bodies,  some  granular,  otliers  homogeneous,  but  all 
certainly  the  granular  and  fatty  bodies  shown  in  Fig.  8,  and  altered  in 
appearance  by  the  mode  of  preparing  the  specimen.  Among  them  are 
clear  empty  cavities,  and  many  nuclei.  Similar  bodies  are  scattered, 
although  more  sparingly,  through  the  outer  (loM'er)  half  of  this  layer 
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which  contains  also  many  nuclei.  The  nerve  fibres  have  a  somewhat 
irregulai-  course,  and  are  separated  by  clear  spaces.  Several  capillaries 
shown  in  the  section  are  conspicuously  altered.  They  are  dilated;  the 
miclei  upon  them  are  more  numerous  than  normal.  On  the  larger  vessel 
the  wall  is  distinctly  thickened  at  places  by  a  group  of  such  nuclei. 
Another  capillary  (near  the  right  edge  of  the  figure)  presents  a  series  of 
aneurismal  dilatations,  on  each  of  which  are  one  or  more  nuclei.  A 
small  artery  with  thickened  wall  is  divided  transversely  near  the  lower 
part  of  the  layer.  The  ganglion-cell  layer  (b)  contains  no  nerve  cells, 
but  merely  a  series  of  empty  cavities  with  nuclei  between  them.  The 
inner  molecular  layer  (c)  presents  nearly  normal  characters,  but  is 
rendered  irregular  by  the  changes  in  the  adjacent  layer.  The  inner 
nuclear  layer  [d)  is  changed  chieily  by  the  separation  of  its  constituent 
corpuscles.  In  places,  as  on  the  left,  a  vertical  cleft  extends  thi-ough  it, 
corresponding  to  the  position  of  some  of  the  vertical  fibres.  Its  outer.(lower) 
boundary  is  very  irregular  in  consequence  of  the  extension  of  the  nuclei 
in  places  into  the  next  layer,  especially  along  some  of  the  fibres  of 
Miiller.  The  outer  molecular  layer  (e)  is  much  increased  in  depth, 
and  presents  none  of  its  normal  appearance.  Irregular  fibrous  tracts 
extend  vertically  through  it  (altered  fibres  of  Miiller) ;  the  spaces 
between  them  are  in  part  occupied  by  a  material  which  presents  delicate 
interlacing  fibrUlaj  and  granules;  in  part  they  are  empty.  The  outer 
nuclear  layer  (/)  is  ii'regular,  especially  in  its  inner  (upper)  surface, 
the  niiclei  extending  in  places  into  the  last  layer  along  the  vertical  fibres. 
Outside  it  is  a  layer  of  granular  material  (/'),  which  separates  it  from 
the  layer  of  rods  and  cones  (g).  The  latter  is  much  thickened;  its 
normal  structure  is  replaced  by  a  very  delicate  vertical  fibrillation,  but 
on  its  inner  surface  indications  of  the  position  of  the  cones  can  be 
distinguished.  The  striation  of  the  layer  presents  a  slight  curvature, 
which  differs  in  direction  in  the  outer  and  inner  parts  (</  and  (/'),  and  the 
transition  between  the  curves  together  with  a  few  molecules  indicates  the 
boundary  between  the  inner  and  outer  portions  of  this  layer.  A  few 
nucleus-like  bodies  are  seen  within  it.  In  the  outer  surface  a  little 
pigment-epithelium  adheres.  Below  this  is  an  indistiact  laminated 
layer  (A),  the  effused  material  by  wliich  the  retina  is  detached  from 
the  choroid.  It  presents  the  same  appearance  of  reticulated  fibrillation 
as  the  substance  which  occupies  the  outer  molecular  layer  (e),  but 
presents  also  an  indistinct  horizontal  fibrillation,  which  gives  an  ap- 
pearance of  separate  layers,  (x  loO.) 

FlO.  11. —  Capillary  aneurisms  and  varicose  ca^nllaries  from  the 
reti^ia  in  a  case  of  diabetes  with  retinal  haemorrhages*  (The  vessels  are 
shown  as  seen  in  a  surface  view  of  the  retina.) 

In  the  upper  part  of  the  figure  are  a  series  of  capillary  aneuiisms. 


*  The  case  is  detailed  by  Dr.  Stephen  Mackenzie  in  the  "  Ophth. 
Hosp.  Rep."  vol.  ix.  p.  150.  For  the  oj)portumty  of  examining  prepara- 
tions of  the  retiua  I  am  indebted  to  Mr.  Nettleeliip. 
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Most  of  these  are  evidently  in  the  side  of  the  vessel  thi'ee  ;  («,  b,  e)  are 
situated  laterally,  and  one  (c)  in  front.  At  cl  an  aneurismal  dilata- 
tion is  seen  to  occupy  the  bifurcation  of  a  vessel.  In  a  and  d  the  cavity 
of  the  aneurism  is  empty ;  in  e  both  the  vessel  and  the  aneurism  are 
distended  with  blood,  and  the  communication  between  them  can  be 
distinctly  seen.  In  b  and  c  the  aneurisms  contain  granular  material 
the  results  of  degeneration  of  blood,  wliich  had  probably  coagulated  in 
them  during  life. 

The  lower  figure  (/)  represents  irregular  varicose  dilatation  of  a  small 
vessel,  which  is  distended  with  blood.  It  is  probably  a  capiUary,  but 
the  trunks  into  which  it  opens  were  parts  of  the  same  vessel,  (x  150.) 
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Abscess  of  brain,  125 
Ague,  216 
Albuminuria,  164 
Albiuniniiric  retinitis,  166 

{See  "Retinitis.") 
Alcoholism,  chronic,  209 

acute,  210 
Amaurosis,  epileptiform,  21 

saturnine,  206 

uraemic,  164 
Amblyopia  in  alcoholism,  209 

diabetes,  178 

mercxuy  poisoning,  212 

silver  poisoning,  ib. 

tobacco  poisoning,  210 
Anastomoses  of  retinal  ai-tery,  31 
Anaemia,  acute,  184 

chronic,  11,  188 

pernicious,  189 

of  retinal  vessels,  20 
Aneurism,  intra-cranial,  135 

of  internal  carotid,  ib. 

of  retinal  ai-teries,  1 6 
capillary,  17 
miliary,  ib. 

in  Bright's  disease,  165 
cerebral  haemorrhage,  117 
diabetes,  179 
Aortic  regurgitation,  18,  182 
Artery,  internal  carotid,  aneuriwu,  135 
thrombosis,  124 
ophthalmic,  27,  124 
Arteries,  retinal,  7 
aneurism,  16 
embolism,  28 
variations  in  size,  16 

{See  also  "  Vessels,  retinal.") 
Argyria,212 


Ataxy,  locomotor,  149 
Atrophy  of  optic  nerve,  84 

causes,  89 
table  of,  94 

congestion  preceding,  88 

congestive  form,  101 

consecutive,  101 

diagnosis,  104 

from  damage  to  retina,  93 

pathological  anatomy,  94 

primary,  90 

secondary,  91 

simple,  84 

symptoms,  96 

treatment,  107 

in  cerebral  haemorrhage,  119 
softening,  120,  122 
tumours,  134 
chronic  alcohoUsm,  209 

hydrocephalus,  136 
diabetes  mellitus,  178 

insipidus,  180 
diphtheria,  220 
erysipelas,  219 

gastro -intestinal  disorders,  196 
general  paralysis,  161 
hysteria,  160 
injuries  to  the  head,  146 
insular  sclerosis,  163 
lateral  sclerosis,  153 
lead  poisoning,  206 
locomotor  ataxy,  149 
loss  of  blood,  184  ~ 
malarial  fevers,  219 
neuralgia,  157 
scarlet  fever,  215 
syphilis,  203 

tubercular  meningitis,  141 
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Atropliy,  iu  typhoid  fever,  213 

typhus  fever,  212 
Atropine,  use  of,  2 

Bed,  examination  of  patients  in,  3 
Blind  spot,  in  neuritis,  56 
Blood,  diseases  of  the,  183 

loss  of,  effect  on  retinal  vessels,  21 
amaurosis  from,  184 
Blows  on  eye,  a  cause  of  atrophy,  93 
Bones,  cranial,  diseases  of,  143 

caries,  ib. 

necrosis,  148 

thickening,  144 
Brain,  abscess  of,  125 

antemia  of,  114 

diseases  of,  113 

hypersemia  of ,  114 

inflammation  of,  1 1  i) 

injuries  to,  14? 
Bright' s  disease,  164 

arteries  in,  13,  164 

optic  neuritis  in,  78 

retinal  changes  in,  166 
{See  "Eetinitis.") 
Bronchitis,  196 

Capillaries,  retinal,  aneurisms  of,  17 
in  Bright' s  disease,  165 
in  diabetes,  179 
vai'icose,  17 
Carbon,  sulpliide  of,  poisoning  by,  212 
Cavernous  sinus,  thrombosis  in,  126 

pressure  on,  64 
Cerebral  aneemia,  114 

circulation,  relation  of  retinal  to,  1 8 
congestion,  114 
diseases,  atrophy  in,  91 
hsemorrhage,  117 
softening,  119 
from  atheroma,  122 
embolism,  120 
syphilitic  disease,  122 
(See  also  "Brain.") 
Cerebritis,  chronic,  llo 
Clriasma,  optic,  effectsof  pressure  on,  (58 

a  cause  of  atrophy,  92 
Choked  disc,  42,  64,  71 
Cholera,  21,  221 
Chorea,  166 


Choroid,  morbid  states  of.  111 
in  leucocythajmia,  195 
tubercles  of,  198 
Choroidal  arteries,  degeneration,  112 
embolism,  ib. 
hsemorrhage  in  purpura,  195 
Choroiditic  atrophy,  104,  204 
Choroiditis,  syphilitic,  203,  204 
Circulation,  retinal,  18 
obstruction  to,  22 
Colour-vision,  examination  of,  233 
affection  of,  in  atrophy,  98 
chronic  alcoholism,  209 
neuritis,  57 
tobacco  poisoning,  211 
Congestion  of  brain,  114 
of  optic  disc,  37 
in  caries  of  spine,  154 
cerebral  softening,  120 
chronic  alcohoHsm,  209 
diphtheria,  220 
general  paralysis,  162 
lead  poisoning,  207 
mania,  163 
parotitis,  220 
tobacco  poisoning,  210 
with  oedema,  40 
Cough,  effect  on  retinal  circulation,  23 
Cyanosis,  181 
Cysts  in  brain,  135 

Daylight,  examination  in,  3 
Death,  ophthalmoscopic  signs  of,  226 
Dementia,  163 
Diabetes  meUitus,  178 

insipidus,  180 
Diarrhoea,  197 

Digestive  organs,  diseases  of,  196 

Diphtheria,  220 

Disc,  optic,  appearance  of,  35 

congestion,  37 
with  oedema,  40 

in  anaemia,  22 

structure,  36 

variations,  4,  37 

vessels  of,  34 

{See  also  "Nerve,  optic") 

Electricity,  sensitiveness  of  retina  to, 
in  neuritis,  57 
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Electricity  in  treatment  of  atrophy, 
107 

Embolism  of  cerebral  arteries,  28,  120 
of  middle  meningeal,  a  cause  of 

atropby,  92,  122 
of  retinal  artery,  28 
in  Bright' s  disease,  174 

cerebral  embolism,  1 20 

chorea,  156 

heart  disease,  182 

typhoid  fever,  214 
capillary,  of  retina,  in  pytemia, 

222 

Emphysema  of  lungs,  196 
Encephalitis,  acute,  115 

chronic,  ib. 
Endocarditis,  malignant,  183,  224 

septic,  224 
Epilepsy,  157 
Erysipelas,  219 
Examination,  methods  of,  2 
Excavation  of  optic  disc,  87 

Fever  {see  "  Eelapsing,"  "  Typhoid," 

,  "Typhus,"  "  Scarlet"). 
Field  of  vision — 

in  alcoholism,  209 
atrophy,  97 
neuritis,  66 
tobacco-poisoning,  211 
for  colours,  99 
Foramen,  optic,  narrowing  of,  145 

General  paralysis  of  the  Lasane,  161 
Grlaucoma,  haemorrhagic,  in  albumi- 
nuria, 174 
in  diabetes,  179 
leucocythsemia,  194 
neuralgia,  157 
Glioma,  mistaken  for  cerebral  haemor- 
rhage, 118 
softening,  122 
Goitre,  exophthalmic,  156 
Gout,  205 

Growths  in  the  brain,  126 
in  the  retina,  126 

(See  also  "  Tumours.") 

Haemorrhage,  general,  184 
cerebral,  117 


Haemorrhage,  cerebral,  indication  of 
how  transmitted,  13 
in  o^Dtic  nerve,  43 
retinal,  24 
symptoms,  25 
in  ague,  216 
anaemia,  189 
Bright's  disease,  166 
bronchitis,  196 
cerebral  haemorrhage,  117 

softeniag,  123 
leucocythfemia,  191 
malarial  fevers,  216 
meningeal  htemorrhage,  119 
meningitis,  piu'ulent,  138 
tubercidar,  141 
pernicious  anaemia,  189 
purpura,  195 
optic  nemitis,  46 
septicaemia,  224 
scurvy,  196 
HaUer,  circle  of,  34 
Head,  injuries  to,  146 
Heart,  diseases  of,  180 
Hemi-neuritis,  43 
Hemiopia  from  cerebral  disease,  59 
pressure  on  chiasma,  ib. 
state  of  optic  nerves  in,  91 
Hernia  cerebri,  148 
Hydatid  cysts  in  brain,  135 
Hydrocephalus,  chronic,  136 

atrophy  in,  92 
Hypermetropia,  neuritis  in,  81 

recognition  of,  3 
Hysteria,  160 

Insanity,  161 
Ischaemia,  retinal,  20 

Jaundice,  197 

Kidneys,  diseases  of,  166 
EjQce-reflex,  absence  with  optic  nerve 
atrophy,  151 

Lardaceous  Mdney,  retinitis  with,  166 
Lead-poisoning,  206 
Leucocythfemia,  190 

retinal  veins  in,  11,  190 

Malarial  fevers,  216 
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Mania,  163 
Measles,  2U 

Measurements,  ophthalmoscopic,  231 

Melancholia,  1G3 

Meninges,  haemorrhage  iuto,  119 

growths  in,  137 
Meningitis,  138 

cerebro-spinal,  epidemic,  143 

chronic,  138 

in  cerebral  haemorrhage,  118 
cerebral  tumour,  128 
meningeal  growths,  138 
septicaemia,  225 
purulent,  138 
simple,  ib. 
syphilitic,  143 
traumatic,  143,  148 
tubercular,  139 
Menstrual  disorders,  197 
Mercurial  poisoning,  212 
Micrometry,  ophthalmoscopic,  231 
Migraine,  157 

Miliary  abscesses  in  oj)tic  tracts,  117 

aneurisms  in  retina,  1 7 
Mumps,  220 
Myelitis,  149 

Nerve  fibres,  opaque,  5,  110 
Nerve,  optic,  atrophy  of,  84 
{See  "Atrophy.") 
changes  in,  34 
congestion,  37 
inflammation,  40 

{See  "Neuritis.") 
morbid  states  of,  37 
tiTink  of,  changes  in,  63 
sheath  of,  35 
{See  "Sheath.") 
Nervous  system,  diseases  of ,  113 

functional,  156 
Neuralgia,  167 
Neuritis,  optic,  40 

descending,  42,  54 
frequency,  70 
in  cerebral  tumour,  126 
tubercular  meningitis,  142 
intra-ocular  (papillitis),  40 
causes,  61 
diagnosis,  76 

pathological  anatomy,  50 


Neuritis,  intra-ocular,  prognosis,  81 

relation  to  encephalic  disease, 
03 

second  attacks,  49 

stages,  44 

subsidence,  47 

sjTnptoms,  54 

treatment,  82 

unilateral,  130 

varieties,  74 
in  alcoholism,  209 
anaemia,  acute,  186 

chronic,  189 

pernicious,  190 
aneurism  of  internal  carotid,  136 
Bright' s  disease,  78,  170 
bronchitis,  196 
caries  of  sphenoid  boue,  144 
cerebral  abscess,  125 

softening,  120 

tumour,  78,  126 
chorea,  156 
diabetes,  180 
epilepsy,  169 
general  paralysis,  162 
hydrocephalus,  136 
hypermetropia,  81 
injuries  to  the  head,  146 

spine,  155 
laceration  of  the  brain,  147 
lead  poisoning,  81,  207 
leucocythsemia,  194 
loss  of  blood,  186 
malarial  fever,  218 
measles,  214 
meningeal  tumours,  137 
meningitis,  139 

tubercular,  140 
menstrual  disorders,  197 
myelitis,  149 
scarlet  fever,  215 
syphilis,  203 
typhoid  fever,  213 
typhus  fever,  ib. 
Neuritis,  retro-ocular,  75 

from  orbital  disease,  93 
Neuro- retinitis,  46 

in  malarial  fevers,  218 

(Edema  of  optic  papilln,  40 
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(Edema  of  optic  papilla  in  tubercular 
meningitis,  140 
of  retina  in  Bright's  disease,  172 
Ophthalmia,  pysemic,  222 
Ophthalmic  artery,  thrombosis  in,  27, 
124 

Ophthalmoscope,  on  learning  the,  229 

forms  of,  228 

use  of,  in  medicine,  1 
Ophthalmoscopy,  medical,  objects,  1 
Orbit,  diseases  of,  145 

inflammation,  ib. 

injuries,  ib. 

tumours,  146 

Pallor  of  optic  disc  in  anaemia,  188 

in  atrophy,  84 
PapUla,  optic,  35 
Papillitis,  36,  41 

■  ff?so  "Neuritis.") 

PapiUitic  atrophy,  101 
Parotitis,  220 
Perineuritis,  44 

retro-ocular,  76 
Perivascular  changes  in  retina,  1 5 

in  Bright's  disease,  165 
Pernicious  antemia,  189 
Phthisis,  196 
Plethora,  183 

Pressure,  intra  -cranial,  relation  to  optic 
neuritis,  63,  67 
intra-ocular,  influence  on  circula- 
tion, 18 
on  apparent  size  of  vessels,  1 1 
Puli^ation  of  retinal  vessels  — 
arterial,  18 
capUlary,  19 
veins,  ib. 

rhythmical,  20 
Purpura,  195 
Pyaemia,  221 

Reflex  theory  of  optic  neuritis,  66,  72 
Refraction,  estimation  of,  3 
Relapsing  fever,  214 
Retina,  affection  in  neuritis,  48 
tubercular  meningitis,  139 
aneurisms  in,  16 

detachment  of ,  in  Bright's  disease, 
174 


Retina,  growths  in,  109 

hfemon-hago  in,  24 

morbid  states  of,  107 

vessels  of,  20 
{See  "Vessels.") 

■white  spots  in,  108 
Retinitis,  albuminuric,  166 

anatomical  changes,  171 

complications,  174 

course,  175 

degenerative  form,  16;^ 
diagnosis,  175 
forms,  168 

hsemorrhagic  fonn,  169 
inflammatory  form,  ib. 
in  leucocythfemia,  194 
neuritic  form,  170 
degenerative  changes  from.  176 
diabetic,  178 
from  loss  of  blood,  188 
leucocythfemic,  191 
pigmentosa,  204 
rheumatic,  205 
septic,  223 
syphilitic,  203 
Rheumatism,  acute,  216 
chronic,  205 

Scarlet  fever,  215 
Sclerosis  of  cord,  insular,  153 
lateral,  ib. 
posterior,  149 
of  optic  nerve,  154 
Scurvy, 196 
Septicsemia,  221 
Sexual  organs,  diseases  of,  197 
Sheath  of  optic  nerve,  35 
distension  of,  53 
effect  on  veins,  10 
in  laceration  of  brain,  147 
relation  to  neuritis,  6.5,  69 

to  excess  of  sub-arachnoid 
fluid,  68 
htemorrhage  into,  in  meningeal 
haemorrhage,  119 
Sight,  how  affected  in  neiiritis,  67 

in  intra-cranial  disease,  68 
SUver  poisoning,  212 
Sinus,  cavernous,  effects  of  pressm-e 
on,  64 
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Sinus,  thrombosis  iu,  125 
Skin,  diseases  of  the,  198 
Skull,  fracture  of  the,  147 
Small-pox,  216 
Spinal  cord,  diseases,  149 

{Sec     also     "Sclerosis"  and 
"MyeUtis.") 
Spine,  caries  of,  154 

injuries  to,  156 
Staphyloma,  posterior,  5,  105 
Stauungs  papilla,  42,  64 
Strangulation  in  optic  neuritis,  45 

mechanism,  72 
Sulphide  of  carbon,  poisoning  by,  212 
Simstroke,  114 

Syncope,  retinal  vessels  in,  23,  115 
Syphilis,  202 

inlierited,  203 
Syphilitic  disease  of  vessels,  122 

Tension,   intra-ocular,   influence  on 

circulation,  18 
Test-types,  237 

Thi'ombosis  in  cerebral  vessels,  125 

intemal  carotid,  124 

ophthalmic  artery,  27 

retinal  vessels,  ib. 
Tissue,  white,  in  front  of  disc,  5 
Tobacco  poisoning,  210 
TonsiUitis,  220 

Tracts,   optic,  changes  in  atrophy, 
96 

neuritis,  53 
Tubercles  of  choroid,  198 

in  tubercidar  meningitis,  139 

of  optic  nerve,  201 

of  retina,  ib. 
Tubercular  meningitis,  139 
Tuberculosis,  198 
Tumour  of  brain,  126 

atrophy  in,  134 

neuritis  in,  78,  126 
Typhoid  fever,  213 

diagnosis  of  from  septicaemia,  225 
Typhus  fever,  212 

Urinary  system,  diseases  of,  164 


Variola,  216 

Vaso-motor  theory  of  neuritis,  Be 
Vein,   orbital,    communication  with 

facial,  64 
Veins,  retinal,  atony  of,  10 
dilatation  of,  ib. 
diminution  in  size  of,  12 
increased  width  of,  10 
in  ansemia,  188 
cyanosis,  181 
death,  226 
leucocythsemia,  190 
neuritis,  46 
vaiicose,  10 
Venesection,  efEect  on  blood,  21 
Vessels,  retinal,  anaemia  of,  20 
arrangement,  13 
atheroma,  15 
calcification,  15 
congestion,  22 
course,  14 
degeneration,  15 
in  atrophy,  88 

Bright' s  disease,  164 
convulsions,  21 
general  paralysis,  162 
neuritis,  46 
reflection  from,  8 
sclerosis  of,  15 
size,  7 

variations  in,  8 
structural  changes,  14 
tissue  aroimd,  14 
waU  of,  thickened,  15 
visibility,  7 

(Sec  also  "Arteries.") 
Vision  {sec  "Sight"). 

colour  {see  "  Colour- vision"). 
Vitreous,  haemorrhage  into,  24 
in  Bright' s  disease,  174 
diabetes,  179 
opacity  of,  in  diabetes,  ib. 
in  pyaemia,  222 

Whooping  cough,  220 

Xanthelasma,  157 
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consisting  of  Coloured  Plates,  Photographs,  Woodcuts,  Diagrams,  &c., 
illustrating  Surgical  Diseases,  Symptoms  and  Accidents;  also  Opera- 
tions and  other  methods  of  Treatment.  By  Jonathan  Hutchinson, 
F.R.C.S.,  Senior  Surgeon  to  the  London  Hospital.  In  Quarterly 
Fasciculi,  I  to  XIII,  6s.  6d.  each.  Fasciculi  I  to  X  bound,  with 
Appendix  and  Index,  £3  10s.  [1876-9] 

PRINCIPLES  OF  SURGICAL  DIAGNOSIS 

especially  in  Relation  to  Shock  and  Yisceral  Lesions,  by  F.  Le  Geos 
Clakk,  F.R.C.S.,  Consulting  Surgeon  to  St.  Thomas's  Hospital. 
8vo,  10s.  6d.  [1870] 

MINOR  SURGERY  AND  BANDAGING : 

a  Manual  for  the  Use  of  House-Surgeons,  Dressers,  and  Junior 
Practitioners,  by  Chkistophee  Heath,  Ji'.R.C.S.,  Surgeon  to  Uni- 
versity College  Hospital,  and  Holme  Professor  of  Surgery  in  University 
College.    Fifth  Edition,  fcap  Svo,  with  86  Engravings,  5s.  6d.  [1875] 

BY  THE  SAME  ATJTHOE, 

INJURIES  AND  DISEASES  OF  THE  JAWS : 

Jacksonian  Prize  Essay.  Second  Edition,  8vo,  with  ]  64  Engrav- 
ings, 12s.  [1872] 

ALSO, 

A  COURSE  OF  OPERATIVE  SURGERY : 

with  20  Plates  drawn  from  Natui'e  by  M.  Leveille,  and  coloui'ed 
by  hand  under  his  direction.    Large  8vo.    40s.  [1877] 

ALSO, 

THE  STUDENT'S  GUIDE  TO  SURGICAL  DIAGNOSIS. 

Fcap.  Svo,  6s.  6d.  [1879] 

HARE-LIP  AND  CLEFT  PALATE, 

by  Francis  Mason,  F.R.C.S.,  Surgeon  and  Lecturer  on  Anatomy  at; 

St.  Thomas's  Hospital.    With  66  Engravings,  8vo,  6s.  [1877] 

BY  THE  SAME  AXJTHOE, 

THE  SURGERY  OF  THE  FACE: 

with  100  Engravings.    8vo,  7s.  6d.  [1878] 
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DISEASES  AND  INJURIES  OF  THE  EAR, 

by  "W.  B.  Dalbt,  F.R.O.S.,  M.B.,  Aural  Surgeon  and  Lectui-er  on 
Aiu-al  Surgery  at  St.  George's  Hospital.  Crown  8vo,  with  21  Engrav- 
ings,  6s.  6d.  [1873] 

AURAL  SURGERY; 

a  Practical  Treatise,  by  H.  MACNAtraHTON  Jones,  M.D.,  Professor 
of  the  Queen's  University  in  Ireland,  Surgeon  to  the  Cork  Oplitbalmic 
and  Aural  Hospital.    "With  46  Engravings,  crown  8vo,  5s.  [i878] 

BY  THE  SAME  ATTTHOE, 

ATLAS  OF  DISEASES  OF  THE  MEMBRANA  TTMPANI. 

In  Coloured  Plates,  containing  62  Figures,  vntb  Text,  crown  4to,  21s. 

[1878] 

THE  EAR : 

ita  Anatomy,  Physiology,  and  Diseases.  A  Practical  Treatise,  by 
Charles  H.  Burnett,  A.M.,  M.D.,  Aural  Surgeon  to  the  Presby- 
terian Hospital,  and  Surgeon  in  Charge  of  the  Infirmary  for  Diseases 
of  the  Ear,  Philadelphia.    With  87  Engravings,  8vo,  18s.  [1877] 

EAR  AND  THROAT  DISEASES. 

Essays  by  Llewellyn  Thomas,  M.D.,  Surgeon  to  the  Central 
London  Throat  and  Ear  Hospital.    Post  8vo,  2s.  6d.  [1878] 

CLUBFOOT : 

its  Causes,  Pathology,  and  Treatment :  Jacksonian  Prize  Essay  by  Wm. 
Adams,  F.R.C.S.,  Surgeon  to  the  Great  Northern  Hospital.  Second 
Edition,  8vo,  with  106  Engravings  and  6  Lithographic  Plates,  15s.  [1873] 

BX  THE  SAME  AUTHOE, 

ON  CONTRACTION  OF  THE  FINGERS, 

and  its  Treatment  by  Subcutaneous  Operation;  and  on  Obliteration 
of  Depressed- Cicatrices  by  the  same  Method.  With  30  Illustrations, 
8vo,  4s.  6d.  "^1879] 

ORTHOPiEDIC  SURGERY : 

Lectures  delivered  at  St.  George's  Hospital,  by  Bernard  E.  Brod- 
HURST,  F.R.O.S.,  Surgeon  to  the  Royal  Orthoptedic  Hospital.  Second 
Edition,  8vo,  with  Engravings,  12s.  6d.  [1876] 

OPERATIVE  SURGERY  OF  THE  FOOT  AND  ANKLE, 

by  Henry  Hancock,  F.R.C.S.,  Consulting  Surgeon  to  Charing  Cross 
Hospital.    8vo,  with  Engravings,  15s.  [1873] 

SURGICAL  INQUIRIES, 

by  FuRNEAUx  Jordan,  F.R.C.S.,  Professor  of  Surgery  in  Queen's 
College,  Birmingham.    With  numerous  Lithographic  Plates.   8vo,  Ss. 

[1873] 

ORTHOPRAXY : 

the  Mechanical  Treatment  of  Deformities,  Debilities,  and  Deficiencies  of 
the  Human  Frame  by  H.  Heather  Bigg,  Associate  of  the  Institute  of 
Civil  Engineers.    Third  Edition,  with  319  Engravings,  8vo,  15s.  [1877] 
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ORTHOPiEDIO  SURGERY: 

and  Diseases  of  tlie  Joints.  Lectures  by  Lewis  A.  Sayee,  M.D., 
Professor  of  Ortliopffidic  Surgery,  Fractures  and  Dislocations,  and 
Clinical  Surgery,  in  BeUevue  Hospital  Medical  College,  New  York. 
With  274  Engravings,  8vo,  20s.  [1876] 

DISEASES  OF  THE  RECTUM, 

by  Thomas  B.  Cttkling,  F.R.S.,  Consulting  Surgeon  to  tlio  London 
Hospital.   Fourtb  Edition,  Revised,  8vo,  7s.  6d.  tl876] 

BY  THE  SAME  ATITHOB, 

DISEASES  OF  THE  TESTIS,  SPERMATIC  CORD,  AND  SCROTUM. 
Thii-d  Edition,  with  Engravings,  8vo,  I6s.  [1878] 

FISTULA,  HEMORRHOIDS,  PAINFUL  ULCER,  STRICTURE, 

Prolapsus,  and  other  Diseases  of  the  Rectum :  their  Diagnosis  and 
Treatment.  By  William  Allinqham,  F.R.CS.,  Surgeon  to  St.  Mark's 
Hospital  for  Fistula.    Third  Edition,  with  Engravings,  Bvo,  10s.  [1879] 

HYDROCELE : 

its  several  Yarieties  and  their  Treatment, by  Samuel  Osboen.F.R.C.S,, 
late  Surgical  Registrar  to  St.  Thomas's  Hospital.    With  Engravings, 
fcap.  Bvo,  3s.  [1878] 
PRACTICAL  LITHOTOMY  AND  LITHOTRITY; 

or.  An  Inquii'y  into  the  best  Modes  of  removing  Stone  fi'om  the 
Bladder.  By  Sir  Henky  Thompson,  F.R.C.S.,  Emeritus  Professor 
of  Surgery  to  University  College.  Second  Edition,  Bvo,  with  numerous 
Engravings,  10s.  [I87i] 

BY  THE  SAME  AUTHOE, 

DISEASES  OF  THE  URINARY  ORGANS : 

(Clinical  Lectui-es).  Fifth  Edition,  Bvo,  with  2  Plates  and  71 
Engravings,  10s.  6d.  [1879] 

also, 

DISEASES  OP  THE  PROSTATE  : 

their  Pathology  and  Treatment.  Foiu'th  Edition,  Bvo,  with  numerous 
Plates,  10s.  a873] 

ALSO, 

THE  PREVENTIVE  TREATMENT  OF  CALCULOUS  DISEASE 

and  the  Use  of  Solvent  Remedies.    Second  Edition,  fcap.  Bvo,  2s.  6d. 

[1870] 

STRICTURE  OF  THE  URETHRA, 

and  other  Diseases  of  the  Urinai-y  Organs,  by  Reginald  Harkison, 
F.R.C.S.,  Surgeon  to  the  Liverpool  Royal  Infirmary.  With  10  plates, 
Bvo,  7s.  6d.  [1878] 

LITHOTOMY  AND  EXTRACTION  OF  STONE 

from  the  Bladder,  Urethra,  and  Prostate  of  the  Male,  and  from  the 
Bladder  of  the  Female,  by  W.  Poulett  Haeeis,  M.D.,  Surgeon-Major 
H.M.  Bengal  Medical  Service,    With  Engravings,  Bvo,  10s.  6d.  [187G] 
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THE  SURGERY  OF  THE  RECTUM : 

Lettsomian  Lectures  by  Henky  Smith,  F.R.C.S.,  Professor  of  Surgery 
in  King's  College,  Surgeon  to  King's  College  Hospital.  Fourth 
Edition,  fcap.  8vo,  5s.  [1876] 

DISEASES  OF  THE  BLADDER, 

Prostate  Gland  and  Uretlira,  including  a  practical  view  of  Urinary 
Diseases,  Deposits  and  Calculi,  by  F.  J.  Gant,  F.R.C.S.,  Senior  Sur- 
geon to  the  Royal  Free  Hospital.  Fourth  Edition,  crown  8vo,  with 
Engravings,  10s.  6d.   .  [1876] 

HENAL  AND  URINARY  DISEASES : 

Clinical  Reports,  by  William  Carter,  M.B.,  M.R.C.P.,  Physician 
to  the  Liverpool  Southern  Hospital.    Crown  8vo,  7s.  6d.  [1878] 

THE  REPRODUCTIYE  ORGANS 

in  Childhood,  Youth,  Adult  Age,  and  Advanced  Life  (Functions  and 
Disorders  of),  considered  in  their  Physiological,  Social,  and  Moral 
Relations,  by  William  Acton,  M.R.C.S.   Sixth  Edition,  Bvo,  12s. 

[1875] 

URINARY  AND  REPRODUCTIVE  ORGANS: 

their  Functional  Diseases,  by  D.  Campbell  Black,  M.D.,  L.R.C.S. 
Edin.    Second  Edition.   Bvo,  10s.  PSTS] 

LECTURES  ON  SYPHILIS, 

and  on  some  forms  of  Local  Disease,  affecting  principally  the  Organs 
of  Generation,  by  Henry  Lee,  F.R.C.S.,  Surgeon  to  St,  George's  Hos- 
pital.   With  Engravings,  8vo,  10s.  I"1875] 

SYPHILITIC  NERVOUS  AFFECTIONS : 

their  Clinical  Aspects,  by  Thomas  Buzzard,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  National  Hospital  for  Paralysis  and  Epilepsy.  Post 
Bvo,  5s.  f^874] 

SYPHILIS: 

Harveian  Lectures,  by  J.  R.  Lane,  F.R.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  St.  Mary's  Hospital ;  Consulting  Surgeon  to  the  Lock 
Hospital.    Fcap.  Bvo,  3s.  6d.  '^^S'^^^ 

THE  MARRIAGE  OF  NEAR  KIN, 

considered  with  respect  to  the  Laws  of  Nations,  Results  of  Experience, 
and  the  Teachings  of  Biology,  by  Alfred  H.  Huth.   Bvo,  14s.  [1875] 

MANUAL  OF  ANTHROPOMETRY: 

a  Guide  to  the  Measui-ement  of  the  Human  Body,  containing  an 
Anthropometrical  Chart  and  Register,  a  Systematic  Table  of  Mea- 
sui-ements,  &c.  By  Charles  Roberts,  F.R.C.S.,  late  Assistant 
Surgeon  to  the  Victoria  Hospital  for  Children.  With  numerous 
Illustrations  and  Tables.    Svo,  6s.  6d.  ^^^^^^ 
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PATHOLOGY  OF  THE  URINE, 

including  a  Complete  Guide  to  its  Analysis,  by  J.  L.  W.  Thudichum, 
M.D.,  F.R.O.P.  Second  Edition,  rewritten  and  enlarged,  with  En- 
gravings, 8vo,  15s.  [1877] 

genito-urinart  organs,  including  syphilis  : 

a  Practical  Treatise  on  tlieir  Surgical  Diseases,  designed  as  a  Manual 
for  Students  and-  Practitioners,  by  W.  H.  Van  Bueen,  M.D.,  Pro- 
fessor of  the  Principles  of  Surgery  in  Bellevue  Hospital  Medical  Col- 
lege, New  York,  and  E.  L.  Keyes,  M.D.,  Professor  of  Dermatology  in 
Bellevue  Hospital  Medical  College,  New  York.  Royal  8vo,  witb  140 
Engravings,  21s.  [1874] 

HISTOLOGY  AND  HISTO-CHEMISTRY  OF  MAN : 

a  Ti-eatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body,  by  Heineich  Feet,  Professor  of  Medicine  in  Zurich. 
Translated  from  the  Fourth  German  Edition  by  Aethue  E.  J. 
Baekee,  Assistant-Surgeon  to  University  College  Hospital.  And 
Revised  by  the  Author.    8vo,  with  608  Engravings,  21s.  [1874] 

HUMAN  PHYSIOLOGY: 

a  Treatise  designed  for  the  Use  of  Students  and  Practitioners  of 
Medicine,  by  John  C.  Dalton,  M.D.,  Professor  of  Physiology  and 
Hygiene  in  the  College  of  Physicians  and  Surgeons,  New  York,  Sixth 
Edition,  royal  8vo,  with  316  Engravings,  20s.  P874] 

HANDBOOK  FOR  THE  PHYSIOLOGICAL  LABORATORY, 

by  E.  Klein,  M.D.,  F.R.S.,  Assistant  Professor  in  the  PathologicalLabo- 
ratory  of  the  Brown  Institution,  London ;  J.  Btjedon-Sandeeson, 
M.D.,  F.R.S.,  Professor  of  Practical  Physiology  in  University  College, 
London ;  MiCHAEL  Fostee,  M.D.,  F.R.S.,  Prselector  of  Physiology 
in  Trinity  College,  Cambi-idge;  and  T.  Laudee  Beunton,  M.D., 
F.R.S.,  Lectui-er  on  Materia  Medica  at  St.  Bartholomew's  Hospital; 
edited  by  J.  Btjedon  Sandeeson.    8vo,  with  123  Plates,  24s.  C1873] 

PRACTICAL  HISTOLOGY, 

by  William  Rutheepoed,  M.D.,  Professor  of  the  Institutes  of 
Medicine  in  the  University  of  Edinburgh.  Second  Edition,  with 
63  Engravings.    Crown  8vo  (with  additional  leaves  for  notes),  6s. 

[1876] 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 

by  W.  B.  Caepentee,  C.B.,  M.D.,  F.R.S.  Eighth  Edition  by  Heney 
PowEE,  M.B.,  F.R.C.S.,  Examiner  in  Natural  Science,  University  of 
Oxford,  and  in  Natural  Science  and  Medicine,  University  of  Cambridge. 
8vo,  with  3  Steel  Plates  and  371  Engravings,  31s.  6d.  [i876j 
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STUDENTS'  GUIDE  TO  HUMAN  OSTEOLOGY, 

by  William  Warwick  Wagstafpe,  F.R.O.S.,  Assistant-Surgeon 
and  Lecturer  on  Anatomy,  St.  Tliomas'a  Hospital.  With  23  Plates 
and  66  Engravings.   Fcap.  8vo,  10s.  6d.  [1870] 

LANDMARKS,  MEDICAL  AND  SURGICAL, 

by  LiTTHEB  HoLDEN,  F.R.C.S.,  President  of  the  Royal  College  of 
Surgeons ;  Senior  Surgeon  to  St,  Bartholomew's  and  the  Foundling 
Hospitals.    Second  Edition,  8vo,  3s.  6d.  [I877] 

„^  BY  THE  SAME  ATJTHOE. 

HUMAN  OSTEOLOGY: 

comprising  a  Description  of  the  Bones,  with  Delineations  of  [the 
Attachments  of  the  Muscles,  the  General  and  Microscopical  Stmcture 
of  Bone,  and  its  Development.  Fifth.  Edition,  with  61  Lithographic 
Plates  and  89  Engravings.    8vo,  16s.  [1878] 

ALSO, 

MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

Fourth  Edition,  with  170  Engravings,  8vo,  16s.  [1879] 

PATHOLOGICAL  ANATOMY : 

Lectures  by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lec- 
turer on  Medicine  at,  Guy's  Hospital;  and  Walter  Moxon,  M.D., 
F.R.C.P.,  Physician  to,  and  Lecturer  on  Clinical  Medicine  at,  Guy's 
Hospital.    Second  Edition,  8vo,  with  Plates,  18s,  [1875] 

PATHOLOGICAL  ANATOMY : 

a  Manual  by  C,  Handfield  Jones,  M,B.,  F,R.S.,  Physician  to  St. 
Mary's  Hospital,  and  Edward  H.  Sieveking,  M.D,,  F.R.O.P,, 
Physician  to  St.  Mary's  Hospital,  Edited  by  J,  F,  Payne,  M.D., 
F.R.C.P.,  Assistant  Physician  and  Lecturer  on  General  Pathology 
at  St.  Thomas's  Hospital.  Second  Edition,  crown  8vo,  with  195 
Engravings,  16s,  [1875] 

POST-MORTEM  EXAMINATIONS : 

a  Description  and  Explanation  of  the  Method  of  Performing  them, 
with  especial  Reference  to  Medico-Legal  Practice,  By  Professor 
Rudolph  Virchow,  of  Berlin.   Fcap  8vo,  2s.  6d.  [1876] 

STUDENT'S  GUIDE  TO  SURGICAL  ANATOMY : 

a  Text-book  for  the  Pass  Examination,  by  E.  Bellamy,  F.R.C.S., 
Surgeon  and  Lecturer  on  Anatomy  at  Charing  Cross  Hospital.  Fcap 
8vo,  with  50  Engravings,  6s.  6d.  D-iis] 

ANATOMY  OF  THE  JOINTS  OF  MAN, 

by  Henry  Morris,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Anatomy 
and  Practical  Surgery  at,  the  Middlesex  Hospital.  With  44  Litho- 
graphic Plates  (several  being  coloured)  and  13  Wood  Engravings., 

8V0,  168.  [1879] 

MEDICAL  ANATOMY, 

by  Francis  Sibson,  M.D.,  F.R.C.P.,  F.R.S.  Imp.  folio,  with  21 
coloured  Plates,  cloth,  42s.,  half -morocco,  50s.  C^^^®^ 
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PBAOTICAL  ANATOMY : 

a  Manual  of  Dissections  by  Ohkistopher  Hea.th,  F.R.O-S.,  Surgeon 
to  University  College  Hospital,  and  Hobne  Professor  of  Surgery  in 
University  College.  Fourtli  Edition,  crown  8vo,  witL.  16  Coloured 
Plates  and  264  Engravings,  14s.     .  ti877] 

AN  ATLAS  OF  HUMAN  ANATOMY : 

illustrating  most  of  the  ordinary  Dissections,  and  many  not  usually 
practised  by  tbe  Student.  To  be  completed  in  12  or  13  Bi-montbly 
Parts,  each  containing  4  Coloured  Plates,  witb  Explanatory  Text.  By 
RiCKMAN  J.  GoDLEE,  M.S.,  F.ll.C.S.,  Assistant  Surgeon  to  University 
College  Hospital,  and  Senior  Demonstrator  of  Anatomy  in  University 
CoUege.    Parts  I  to  X.    Imp.  4to,  7s.  6d.  each  Part.  ti877-9] 

THE  ANATOMIST'S  YADE-MEOUM : 

a  System  of  Human  Anatomy  by  Erasmus  Wilson,  F.R.C.S.,  F.R.S. 
Nintb  Edition,  by  G.  Buchanan,  M.A.,  M.D.,  Professor  of  Clinical 
Sm-gery  in  tbe  University  of  Glasgow,  and  Heney  E.  Claek,  F.F.P.S., 
Lecturer  on  Anatomy  at  the  Glasgow  Royal  Infirmary  School  of 
Medicine.    Crown  8vo,  with  371  Engravings,  14s.  tl873] 

ATLAS  OF  TOPOGRAPHICAL  ANATOMY, 

after  Plane  Sections  of  Frozen  Bodies.  By  Wilhelm  Bkaune, 
Professor  of  Anatomy  in  the  University  of  Leipzig.  Translated  by 
Edwaed  Bellamy,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Anatomy, 
&c.,  at.  Charing  Cross  Hospital.  With  34  Photo -lithographic  Plates 
and  46  Woodcuts.    Large  Imp.  8vo,  40s.  [1877] 

THE  ANATOMICAL  REMEMBRANCER; 

or.  Complete  Pocket  Anatomist.    Eighth  Edition,  32mo,  3s.  6d.  [^876] 

THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MEDICINE, 
by  Matthew  Chaeteeis,  M.D.,  Professor  of  Medicine  in  Anderson's 
College,  and  Lecturer  on  Clinical  Medicine  in  the  Royal  Infirmary, 
Glasgow.    Second  Edition,  with  Engravings  on  Copper  and  Wood, 
fcap.  Svo,  6s.  6d.  [1878] 

THE  MICROSCOPE  IN  MEDICINE, 

by  Lionel  S.  Beale,  M.B.,  F.R.S.,  Physician  !to  King's  CoUege 
Hospital.    Fourth  Edition,  with  86  Plates,  8vo,  21s.  [1877] 

HOOPER'S  PHYSICIAN'S  VADE-MECUM ; 

or.  Manual  of  the  Principles  and  Practice  of  Physic,  Ninth  Edition 
by  W.  A.  Guy,  M.B.,  F.R.S.,  and  John  Haelby,  M.D.,  F.R.C.P. 
Fcap  Svo,  with  Engravings,  12s.  6d.  CIS?*] 

A  NEW  SYSTEM  OF  MEDICINE ; 

entitled  Recognisant  Medicine,  or  the  State  of  the  Sick,  by 
Bholanoth  Bosh,  M.D.,  Indian  Medical  Service.   Svo,  10s.  6d.  [1877] 

BY  THE  SAME  AtJTnOH. 

PRINCIPLES  OF  RATIONAL  THERAPEUTICS. 

Commenced  as  an  Inquiry  into  the  Relative  Talue  of  Quinine  and 
Arsenic  in  Ague.  Svo,  4s.  [1877] 
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THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS, 

by  Samuel  Fen  wick,  M.D.,  F.R.O.P.,  Physician  to  the  London 
Hospital.  Fourth  Edition,  fcap.  8vo,  with  106  Engravings,  6s.  6d.  [Wfi] 

BY  THE  SAME  AUTHOE, 

THE  STUDENT'S  OUTLINES  OF  MEDICAL  TREATMENT. 

Fcap.  8vo,  7s.  [1879] 

A  MANUAL  OF  MEDICAL  DIAGNOSIS, 

by  A.  W.  Barclay,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  St.  George's  Hospital.    Third  Edition,  fcap  8vo,  10s.  6d. 

[1876] 

CLINICAL  MEDICINE  : 

Lectures  and  Essays  by  Balthazar  Foster,  M.D.,  F.R.C.P.  Lond., 
Professor  of  Medicine  in  Queen's  College,  Birmingham.    Svo,  10s.  6d. 

[1874] 

CLINICAL  STUDIES: 

Illustrated  by  Cases  observed  in  Hospital  and  Private  Practice,  by  Sii" 
J.  Rose  Oormack,  M.D.,  F.R.S.E.,  Physician  to  the  Hertford  British 
Hospital  of  Paris.    2  vols.,  post  Svo,  20s.  [1876] 

CLINICAL  REMINISCENCES, 

by  Peyton  Blakiston,  M.D.,  F.R.S.    Post  Svo,  3s.  6d.  [1878] 

ROTLE'S  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 
Sixth  Edition  by  John  Harley,  M.D.,  F.R.C.P.,  Physician  to,  and 
Joint  Lecturer  on  Clinical  Medicine  at,  St.  Thomas's  Hospital.  Crown 
Svo,  with  139  Engravings,  15s.  [1876] 

PRACTICAL  THERAPEUTICS : 

a  Manual  by  E.  J.  Waring,  M.D.,  F.R.C.P.  Lond.  Third  Edition, 
fcap  Svo,  12s.  6d.  fi87i] 

THE  ELEMENTS  OF  THERAPEUTICS : 

a  Clinical  Guide  to  the  Action  of  Drugs,  by  C.  BiNZ,  M.D.,  Professor 
of  Pharmacology  in  the  University  of  Bonn.  Translated  and  Edited 
with  Additions,  in  Conformity  with  the  British  and  American  Phar- 
macopoeias, by  Edward  I.  Sparks,  F.R.C.P.,  M.A.,  M.B.  Oxon., 
formerly  Radcliffe  Travelling  Fellow.    Crown  Svo,  Ss.  6d.  [1877] 

THE  STUDENT'S  GUIDE  TO  MATERIA  MEDICA, 

by  John  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the 
City  of  London  Hospital  for  Diseases  of  the  Chest.  Fcap  Svo,  with 
Engravings,  6s.  6d.  [I87i] 

THE  NATIONAL  DISPENSATORY  : 

containing  the  Natural  History,  Chemistry,  Pharmacy,  Actions  and 
Uses  of  Medicines,  including  those  recognised  in  the  Pharmacopoaias 
of  the  United  States  and  Great  Britain,  by  Alfred  Stillt5,  M.D., 
LL.D.,  and  John  M.  Maisch,  Ph.D.,  with  201  Engravings,  1628  pp., 
8vo„34s.  ^879] 
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DENTAL  MATERIA  MEDIO  A  AND  THERAPEUTICS, 

Elements  of,  by  James  Stocken,  L.D.S.R.O.S.,  Lecturer  on  Dental 
Materia  Medica  and  Therapeutics  to  tlie  National  Dental  Hospital. 
Second  Edition,  Fcap  8vo,  6s.  6d.  [1878] 

THE  DISEASES  OF  CHILDREN : 

a  Practical  Manual,  witli  a  Formulary,  by  Edward  Ellis,  M.D., 
late  Senior  Physician  to  the  Yictoria  Hospital  for  Children.  Third 
Edition,  crown  8vo,  7s.  6d.  [1878] 

THE  WASTING  DISEASES  OF  CHILDREN, 

by  Eustace  Smith,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the  King  of 
the  Belgians,  Physician  to  the  East  London  Hospital  for  Children. 
Third  Edition,  post  8vo,  8s.  6d.  [1878] 

BY  THE  SAME  AUTHOB, 

CLINICAL  STUDIES  OF  DISEASE  IN  CHILDREN. 

Post  8vo,  7s.  6d.  [1876] 

INFANT  FEEDING  AND  ITS  INFLUENCE  ON  LIFE  ; 

or,  the  Causes  and  Prevention  of  Infant  Mortality,  by  Chakles  H.  F. 
RoTJTH,  M.D.,  Senior  Physician  to  the  Samaritan  Hospital  for  Women 
and  Children.    Third  Edition,  fcap  8vo,  7s.  6d.  a876] 

THE  DISEASES  OP  CHILDREN: 

Essays  by  William  Henry  Day,  M.D.,  Physician  to  the  Samaritan 
Hospital  for  Diseases  of  Women  and  Children.  SecondEdition,fca.p8vo. 

[In  the  Press.] 

THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY, 
by  D.  Lloyd  Roberts,  M.D.,  F.R.C.P.,  Physician  to  St.  Mary's  Hos- 
pital, Manchester.    Second  Edition,  fcap.  8vo,  with  96  Engravings,  7s. 

OBSTETRIC  MEDICINE  AND  SURGERY,  ^^^'^^ 
their  Principles  and  Practice,  by  F.  H.  Ramsbotham,  M.D.,  F.R.C.P. 
Fifth  Edition,  8vo,  with  120  Plates,  22s.  [1867] 

OBSTETRIC  SURGERY: 

a  Complete  Handbook,  giving  Short  Rules  of  Practice  in  every  Emer- 
gency, fi'om  the  Simplest  to  the  most  Formidable  Operations  connected 
■with  the  Science  of  Obstetricy,  by  Charles  Clay,  Ext.L.R.C.P.  Lond., 
L.R.C.S.E.,  late  Senior  Surgeon  and  Lecturer  on  Midwifery,  St. 
Mary's  Hospital,  Manchester.    Fcap  8vo,  with  91  Engravings,  6s.  6d. 

SCHROEDER'S  MANUAL  OF  MIDWIFERY,  [1874] 
including  the  Pathology  of  Pregnancy  and  the  Puerperal  State. 
Translated  by  Charles  H.  Carter,  B.  A.,  M.D.  8vo,  with  Engrav- 
ings, 12s.  6d.  [1873] 

A  HANDBOOK  OF  UTERINE  THERAPEUTICS, 

and  of  Diseases  of  Women,  by  E.  J.  Tilt,  M.D,,  M.R.C.P,  Fourth 
Edition,  post  8vo,  10s.  [1878] 

BY  THE  SAME  AUTHOE, 

THE  CHANGE  OF  LIFE 

in  Health  and  Disease  :  a  Practical  Treatise  on  the  Nervous  and  other 
Affections  incidental  to  Women  at  the  Decline  of  Life.  Third  Edition, 
8vo,  10s.  6d.  [1870] 
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OBSTETRIC  OPERATIONS, 

including  tlie  Treatment  of  Haemon-liage,  and  forming  a  Guide  to  the 
Management  of  Difficult  Labour;  Lectures  by  Robert  Barnes,  M.D., 
F.R.C.P.,  Obstetric  Physician  to  St.  George's  Hospital.  Third  Edition, 
8vo,  with  124  Engravings,  18s.  1^875] 

EX  THE  SAME  AUTHOE, 

MEDICAL  AND  SURGICAL  DISEASES  OF  WOMEN : 

a  Clinical  History.    Second  Edition,  8vo,  -with  181  Engravings,  28s. 
^  ^  L1878] 
LECTURES  ON  THE  DISEASES  OF  WOMEN, 

by  Charles  West,  M.D.,  F.R.C.P.  Fourth  Edition,  Revised  and  in 
part  Re-vrritten  by  the  Author,  with  numerous  Additions  by  J.  Mat- 
thews Duncan,  M.D.,  Obstetric  Physician  to  St.  Bartholomew's 
Hospital.    8vo,  16s.  [1879] 

THE  PRINCIPLES  AND  PRACTICE  OF  GTNiECOLOGT, 

by  Thomas  Addis  Emmet,  M.D.,  Surgeon  to  the  Woman's  Hospital 
of  the  State  of  New  York.    With  130  Engravings,  royal  8vo,  243.  0.^''^^ 

THE  STUDENT'S  GUIDE  TO  THE  DISEASES  OF  WOMEN, 

by  Alfred  L.  Galabin,  M.D.,  F.R.C.P.,  Assistant  Obstetric 
Physician  to  Guy's  Hospital.    With  63  Engravings,  fcap.  8vo,  7s.  6d. 

[1879] 

OBSTETRIC  APHORISMS: 

for  the  Use  of  Students  commencing  Midwifery  Practice,  by  J.  G. 

SwAYNE,  M.D.,  Consulting  Physician-Accoucheur  to  the  Bristol 

General  Hospital.    Sixth  Edition,  fcap.  8vo,  with  Engravings,  3s.  6d. 

[1876] 

DISEASES  OF  THE  OYARIES : 

their  Diagnosis  and  Treatment,  by  T.  Spencer  Wells,  F.R.C.S., 
Surgeon  to  the  Queen's  Household  and  to  the  Samaritan  Hospital. 
8vo,  with  about  150  Engravings,  21s.  [1872] 

PRACTICAL  GYNECOLOGY: 

a  Handbook  of  the  Diseases  of  Women,  by  Hbywood  Smith,  M.D. 
Oxon.,  Physician  to  the  Hospital  for  Women  and  to  the  British  Lying- 
in  Hospital.    With  Engravings,  crown  8vo,  Ss.  6d.  D.S7Ti 

RUPTURE  OF  THE  FEMALE  PERINEUM, 

itB  treatment,  immediate  and  remote,  by  George  G.  Bantock,  M.D., 
Surgeon  (for  In-patients)  to  the  Samaritan  Free  Hospital  for  Women 
and  Children.    With  2  plates,  8vo,  38.  6d.  [1878] 

PAPERS  ON  THE  FEMALE  PERINEUM,  &c., 

by  James  Matthews  Duncan,  M.D.,  Obstetric  Physician  to  St.  Bar- 
tholomew's Hospital.    8vo,  63.  D-Sfj6] 

INFLUENCE  OF  POSTURE  ON  WOMEN 

in  Gynecic  and  Obstetric  Practice,  by  J.  H.  AvELiNO,  M.D.,  Phyai- 
cian  to  the  Chelsea  Hospital  for  Women,  Yice-President  of  the 
Obstetrical  Society  of  London.    8vo,  63.  ii^isi 


PUBLISHED  BY  J.  AND  A.  OHUROHILL 


15 


A  MAOTAL  FOR  HOSPITAL  NURSES 

and  otliers  engaged  in  Attending  on  the  Sick  by  Edwaed  J.  DoM- 
viLLE,  L.R.O.P.,  M.R.O.S.,  Surgeon  to  the  Exeter  Lying-in  Charity, 
Third  Edition,  crown  8vo,  2s.  6d.  [1878] 

THE  NURSE'S  COMPANION: 

a  Manual  of  General  and  Monthly  Nursing,  by  Charxes  J.  Culling- 
WOETH,  Surgeon  to  St.  Mary's  Hospital,  Manchester.  Fcap.  8vo, 
2s.  6d.  [1876] 

LECTURES  ON  NURSING, 

by  William  Robert  Smith,  M.B.,  Honorary  Medical  Officer, 
Hospital  for  Sick  Children,  Sheffield.  Second  Edition,  with  26  En- 
grarings.    Post  8vo,  6s.  [1878] 

HANDBOOK  FOR  NURSES  FOR  THE  SICK, 

by  Zepherina  P.  Veitch.    Second  Edition,  crown  Bvo,  3s.  6d.  [1876] 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE 

and  Companion  to  the  Medicine  Chest ;  intended  as  a  Source  of  Easy 
Reference  for  Clergymen,  and  for  Families  residing  at  a  Distance 
from  Professional  Assistance,  by  John  Savory,  M.S.A.  Ninth 
Edition,  12mo,  5s.  ,  [1878] 

HOSPITAL  MORTALITY 

being  a  Statistical  Investigation  of  the  Returns  of  the  Hospitals  of 
■  Great  Britain  and  Ireland  for  fifteen  years,  by  Lawson  Tait,  F.R.C.S., 
F.S.S.    8vo,  8s.  6d.  [1877] 

THE  COTTAGE  HOSPITAL: 

its  Origin,  Progress,  Management,  and  Work,  by  Henry  0.  Bxjrdett, 
the  Seaman's  Hospital,  Greenwich.  Second  Edition,  with  Engravings. 

crown  8vO.  [in  the  Press.] 

WINTER  COUGH : 

(Catarrh,  Bronchitis,  Emphysema,  Asthma),  Lectures  by  Horace 
DoBELL,M.D.,Consulting  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Third  Edition,  with  Coloured  Plates,  8vo,  lOs.  6d.  [1876] 

BY  THE  SAME  ATTTHOE, 

LOSS  OF  WEIGHT,  BLOOD -SPITTING,  AND  LUNG  DISEASE. 
With  Chromo-lithograph,  8vo,  10s.  6d.  [1678] 

INJURIES  AND  DISEASES  OF  THE  LYMPHATIC  SYSTEM, 

by  S.  Messenger  Bradley,  F.R.C.S.,  Lecturer  on  Practical  Surgery 
in  Owen's  College,  Manchester.    8vo.,  5s.  [1879] 

CONSUMPTION : 

its  Nature,  Symptoms,  Causes,  Prevention,  Curability,  and  Treatment. 
By  Peter  Gowan,  M.D.,  B.  Sc.,  Physician  and  Surgeon  in  Ordinary 
to  the  King  of  Siam.    Crown  8vo.  5a.  [1878] 

NOTES  ON  ASTHMA  ; 

its  Forms  and  Treatment,  by  John  0.  Thoeowgood,  M.D.  Lond., 
F.R.C.P.,  Physician  to  the  Hospital  for  Diseases  of  the  Chest,  Yictoria 
Park.   Third  Edition,  crown  8vo,  4s.  6d.  [1878} 
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ASTHMA : 

its  Pathology  and  Treatment,  by  J.  B.  Berkaet,  M.D.,  Assistant 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest 
8vo,  7s.  6d.  ^,3,3^ 

PROGNOSIS  IN  OASES  OF  VALVULAR  DISEASE  OF  THE 
Heart,  by  Thomas  B.  Peacock,  M.D.,  F.R.C.P.,  Honorary  Consult- 
ing Physician  to  St.  Thomas's  Hospital.    8vo,  3s.  6d,  [1877] 

DISEASES  OF  THE  HEART : 

their  Pathology,  Diagnosis,  Prognosis,  and  Treatment  (a  Manual;, 
by  Robert  H.  Semple,  M.D.,  F.R.C.P.,  Physician  to  the  Hospital  for 
Diseases  of  the  Throat.    8vo,  8s.  6d.  [1875] 

CHRONIC  DISEASE  OF  THE  HEART : 

its  Bearings  upon  Pregnancy,  Parturition  and  Childbed.  By  Angus 
Macdonald,  M.D.,  F.R.S.E.,  Physician  to,  and  Clinical  Lecturer  on 
the  Diseases  of  Women  at,  the  Edinburgh  Royal  Infirmary.  With 
Engravings,  8vo,  8s.  6d.  [1878] 

PHTHISIS : 

in  a  series  of  Clinical  Studies,  by  Austin  Flint,  M.D.,  Professor  of 
the  Principles  and  Practice  of  Medicine  and  of  Clinical  Medicine  in 
the  Bellevue  Hospital  Medical  College.   8vo,  16s.  [1875] 

BY  THE  SAME  ATJTHOB, 

A  MANUAL  OF  PERCUSSION  AND  AUSCULTATION, 

of  the  Physical  Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of 
Thoracic  Aneurism.   Post  8vo,  6s.  6d.  [187G] 

also, 

CLINICAL  MEDICINE  : 

a  Systematic  Treatise  on  the  Diagnosis  and  Treatment  of  Disease. 
8vo,  20s.  [1879] 

DIPHTHERIA : 

its  Nature  and  Treatment,  Varieties,  and  Local  Expressions,  by 
MoKELL  Mackenzie,  M.D.,  Physician  to  the  Hospital  for  Diseases  of 
the  Throat.    Crown  8vo,  5s.  [1878] 
DISEASES  OF  THE  HEART  AND  AORTA, 

by  Thomas  Hayden,  F.K.Q.C.P.  Irel.,  Physician  to  the  Mater 
Misericordiae  Hospital,  Dublin.    With  80  Engravings.    8vo,  25s.  [1875] 

DISEASES  OF  THE  HEART 

and  of  the  Lungs  in  Connexion  therewith — Notes  and  ObseiTations 
by  Thomas  Shaptek,  M.D.,  F.R.C.P.  Lond.,  Senior  Physician  to  the 
Devon  and  Exeter  Hospital.    8vo,  78.  6d.  [1874-] 

PHYSICAL  DIAGNOSIS  OF  DISEASES  OF  THE  HEART. 

Lectures  byAnTHUK  E.  Sansom,  M.D.,  F.R.C.P.,  Assistant  Physician 
to  the  London  Hospital.  Second  Edition,  with  Engravings,  fcap.  8vo, 
4s.  6d.  [1876] 
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DISEASES  OF  THE  HEART  AND  AORTA : 

Clinical  Lectures  by  George  W.  Balfouk,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Clinical  Medicine  in,  the  Royal  Infirmary,  Edin- 
burgh.   8to,  with  Engravings,  12s.  6d.  PSTO] 

TRACHEOTOMY, 

especially  in  Relation  to  Diseases  of  the  Larynx  and  Trachea,  by 

PuGiN  Thornton,  M.R.C.S.,  late  Surgeon  to  the  Hospital  for  Diseases 

of  the  Throat.    With  Photographic  Plates  and  "Woodcuts,  8vo,  5s.  6d. 

SORE  THROAT:  ^^^^^^ 
its  Nature,  Varieties,   and   Treatment,  including  the  Connexion 

between  Affections  of  the  Throat  and  other  Diseases.  By  Prosser 
James,  M.D.,  Physician  to  the  Hospital  for  Diseases  of  the  Throat. 
Fourth  Edition,  with  Coloured  Plates.  Pi  "le  Press  ] 

PHYSIOLOGY  AND  HYGIENE  OF  THE  VOICE, 

with  especial  reference  to  its  Cultivation  and  Preservation.  For  the 
Use  of  Speakers  and  Singers.  By  Gordon  Holmes,  L.R.C.P.  Edin., 
Physician  to  the  Municipal  Throat  and  Ear  Infirmary.  Crown  8vo, 
6s.  6d.  [1879] 

LECTURES  ON  SYPHILIS  OF  THE  LARYNX 

(Lesions  of  the  Secondary  and  Intermediate  Stages),  by  W.  Macneill 
Whistler,  M.D.,  Physician  to  the  Hospital  for  Diseases  of  the  Throat 
and  Chest.    Post  8vo,  4.s.  [1879] 

THE  RIYIERA: 

Sketches  of  the  Health  Resorts  of  the  North  Mediterranean  Coast  ot 
France  and  Italy,  from  Hyeres  to  Spezia;  with  Chapters  on  the 
General  Meteorology  of  the  District,  its  Medical  Aspect  and  Value, 
&c.  By  Edward  I.  Sparks,  M.A.,  M.B.  Oxon.,  F.R.C.P.  Lond. 
Crown  8vo,  8s.  6d.  [1879] 

WINTER  AND  SPRING 

on  the  Shores  of  the  Mediterranean.  By  Henry  Bennet,  M.D. 
Fifth  Edition,  post  8vo,  with  numerous  Plates,  Maps,  and  Engravings, 
12s.  6d.  [1874] 

BY  THE  SAME  ATTTHOE, 

TREATMENT  OF  PULMONARY  CONSUMPTION 

by  Hygiene,  Climate,  and  Medicine.   Third  Edition,  8vo,  7s.  6d,  [1878] 

THE  BATH  THERMAL  WATERS : 

Historical,  Social,  and  Medical,  by  John  Kent  Spender,  M.D., 
Surgeon  to  the  Mineral  Water  Hospital,  Bath.  With  an  Appendix 
on  the  Climate  of  Bath  by  the  Rev.  L.  Blomepield,  M.A.,  F.L.S., 
F.G.S.    8vo,  7s.  6d.  [1877] 

THE  BATH  WATERS: 

their  Uses  and  Eifects  in  the  Cure  and  Relief  of  various  Chronic 
Diseases.  By  James  Txjnstall,  M.D.  Fifth  Edition,  revised,  and 
in  part  re- written,  by  Richard  Carter,  M.D.,  Surgeon  to  the  Bath 
Mineral  Hospital.    Post  8vo,  2s.  6d.  [1879] 

ENDEMIC  DISEASES  OF  TROPICAL  CLIMATES, 

with  their  Treatment,  by  John  Sullivan,  M.D.,  M.R.C.P.   Post  8vo, 

6s.  [1877] 


18 


CATALOGUE  OF  EEOENT  WORKS 


PRINCIPAL  HEALTH  RESORTS 

of  Europe  and  Africa,  and  their  Use  in  tlie  Treatment  of  Chronic 
Diseases.  A  Handbook  by  Thomas  More  Madden,  M.D.,  M.R.LA., 
Yice-Prcsident  of  the  Dublin  Obstetrical  Society.    8vo,  ]0s.  [1876] 

DISEASES  OF  TROPICAL  CLIMATES 

and  their  Treatment :  with  Hints  for  the  Presei-vation  of  Health  in  the 
Tropics,  by  James  A.  Hokton,  M.D.,  Surgeon-Major,  Army  Medical 
Department.    Second  Edition,  post  8vo,  12s.  6d.  [1879] 

HEALTH  IN  INDIA  FOR  BRITISH  WOMEN 

and  on  the  Prevention  of  Disease  in  Tropical  Climates  by  Edwaed  J. 
Tilt,  M.D.    Fourth  Edition,  crown  8vo,  5s.  [WS] 

BAZAAR  MEDICINES  OP  INDIA 

and  Common  Medical  Plants  :  Remarks  on  their  Uses,  with  Full  Index 
of  Diseases,  indicating  their  Treatment  by  these  and  other  Agents  pro- 
curable throughout  India,  &c.,  by  Edwaed  J.  Waeing,  M.D.,  F.R.O.P. 
Third  Edition.   Foap  8vo,  5s.-  ti^^^i 

DISEASES  OF  THE  STOMACH : 

The  Yarieties  of  Dysj)epsia,  their  Diagnosis  and  Treatment.  By 
S.  O.  Habeeshon,  M.D.,  F.R.C.P.,  Senior  Physician  to  Guy's  Hos- 
pital.   Third  Edition,  crown  8vo,  5s.  ti^^^^ 

BY  THE  SAME  ATJTHOE, 

PATHOLOGY  OF  THE  PNEUMOGASTRIC  NERYE, 

being  the  Lumleian  Lectures  for  1876.   Post  8vo,  3s.  6d.  ^1877] 

AliSO, 

DISEASES  OF  THE  ABDOMEN, 

comprising  those  of  the  Stomach  and  other  pai'ts  of  the  Alimentary 
Canal,  (Esophagus,  Caecum,  Intestines,  and  Peritoneum.  Thii-d 
Edition,  with  5  Plates,  8vo,  21s.  PSTS] 

LECTURES  ON  DISEASES  OF  THE  NERYOUS  SYSTEM, 

by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.    Svo,  15s.  [1878] 

NERYOUS  DISEASES: 

their  Description  and  Treatment,  by  Allen  McLane  Hamilton,  M.D., 
Physician  at  the  Epileptic  and  Paralytic  Hospital,  Blackwell's  Island, 
New  York  City.    Roy.  Svo,  with  53  Illustrations,  14s.  [is^S] 

NUTRITION  IN  HEALTH  AND  DISEASE : 

a  Contribution  to  Hygiene  and  to  Clinical  Medicine.  By  Henet 
Bennet,  M.D.  Third  (Library)  Edition.  8vo,  7s.  Cheap  Edition, 
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